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The half- power line of the radiation pattern serves as
an exis of this cone, So sppears & spatial line (equisi- '
gaal 1ine) which 1s used for missile guiding.

_ ¥hen the distance betweemr the mother-ship and the target
reacl’ a prodotermined value, WKC" jot engine is fired and
“E0* 18 droppeds '
) 4Radnr K-1M operates in 3 regimess
_'.'I. Autonony regime (beam = entyy regime)s
2. A" resino (beemeriding guidanoe);
' 3¢ “B". regine (semy-active homing)l,

I. Automomy regime
The autonoxy Or beame-entry regime is leating 39 + 2 sed.
:Cron the nouom of droppxng the missile until tho niuilo
.ntera the boam of E~IINM Radar, T T
In the autonomy regime ihe Radar K-IK does not control
' the missile nisim the latter is controlled by the Prog-
fam controller of the autepilot. Unit EI-6l time-notor .
,Lnitiatos the comzend ¥ I and commutetes the autopilot into |
course and elevatidn radax guiding in 39 ¢ 2 gec, after
" dropping the missiley
o 2, ™A% regira
. The mgine o N sparte fron the noment of realising
. the coxmond N § and is lasting up 50 "B" = rc3ice switchirg
ons The miseile is redie controlled by the courne and elcw

vntien channols,
» In this regine the Radar K-IM provides driving wltagcs
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5 e Tho:depend-noc of the voltage vaelue on the misaile

devtatibn‘f:on the equisignal 1ine is linear, and voltage
polarity conforms to the missile deviation direction relative
to the 2,S.1,

- : - The 4driving voltages sotuate the control gurfeces

; . through the sutopilot and return the missile to the squisigmal -
zone, - ' '
et us examine fig N 2, K~IIM antenns soanning bean
seotion on the horizontal plene is shown on rig, N 2, If th.l
missile position 18 on equisignal line the U.H.F, signal

power remains invariable during the scan period,

e o —— et o e = e . et

Iﬁ other directions (for example Mdireotion) mixer "A®
. input oignal power will ghanso in sccordance with radiation

A pattern position ohanging, E‘
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: 28 rir,N 2. Radar K~IIK antenna radiation pattern extreme posi-
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'rig.N 3. K-II¥ antenns beam cross seotion on the plane. wich
is normnl to equisignal lxne.

S0 if the miosile is in the point M (rig,N 2) and the
.""‘:-m( antenns beam is rotdtigng, the electric field strength
‘in the- poiat M will be sinusoidal amplitudn-moduloted at thc ‘
trcqutnny ©f the. rotating beam, The modulation peroentages ..
18 determined by-the miseile “KG® ~to-E,5.L. deviation aad

inoreases with the angle "o inoresse. S0, the wngdulation

o tnvalép--lUApfupérelonal to the angle deviation in this

- case, And for cmall anales "6" which are operational snsles,
this responce nay hé corsidered linear, In addition, the
arplitude af field ntronght‘tnvcxopc'ia proportional to
. @ middle level of U,H.F. signal in this point,

The envalope: of A, input -3gnnl. produccd by XI1-6% antt!
or Radar K-Il. is Xnown as error signal,
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The same linear deviation from the equisignal line at aifrfe~
rent distences between the missile and th- Radar K-IIK, i,e¢,
bct-oon the uianllo and motncr-uhtp. )produocn dirrcrent modula-

"ESL.

rig. R 4, . t
Mg, N 4 shows, that the same "KC* -to-x S L.range dcviuti&‘

-on (a’A and »°B) produces nonequal changes of u JH.P. 8ignal

“poncr.'whnn Radar K~IIM is lonnnins (nm v* n o), .

It i» obvioua. that peroentagc of U.u.r. stgnal nodulation

_ond hcnoc the crror signal will be less at the ntsailc-to-ﬂadlr

X-IIM renge being equsl to 08, . .
With a view to obtain driviag voltugeo proporttonnl'to "KC"a

=t0o-ByS,L, linear aeviation at dltrcrunt distances between §
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'_ o as travsconduotance 62 driving voltage. . .

settlns the range pétontiemtor, which vu-:le- the wis n-srz

' U.n,!?. signal avamge level (which depends ¢a iLallewtom. ‘
nathex\-ehip rengs) snd to get driving voltages ocntomjng to

ﬁm nissile axd the mothu'-chip a brégren, incressing driving
voltago trmcmdmtanco, is prorvidod in the Radar E-IM unit
" KT-Gl, Drivim voltage-to-uoduation porcentage relatica is

The msim A tmscoudnctnn« increase is carried out by

amoter cain in dapeadonco on the tice,
: a...a woving of rnge Jpotsntimm 811de is carricd oug

by E5an8 0f the tinc-cotor and, losis 111 missile £lignt etaz)

e ga:m-ts-cm dependence 19 4n ‘acoordance with tho Dl
5110 spoed 80 t‘.mt the driving voldnge value docs not dopc2d
o the angle dwiatim, s it upaada ca nxmn- piogilewtiow
B8, Iy ey mum. _ : ' '

- To ml.w dx':l.vms wlea(;o transconductence dopondonce om

“EQ" coordinstcs yelative to B oBeliy tzao A.G.O. 13 providcl

in the amhrmiuucn ohsanel, This A.G.c. umtam ommt
vuua of £ vidmp\ﬂsn in overall signal power Yand,
Dahing voltaso yolarity, which ie deteraincd by the mise [

' aile positicy in Rndar E-ITd bean (lett-ris!rb-abwo-bolw) ia
ob‘oaimdbyem tmruiml ;muo tonadnrmmro-

f.erc:we vo.ltasa 5...,.&:9. ‘
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. Laee tts R 3). gotcrunoe voltagcl ar‘ tranuuitted 30 the mlunllc

™| the beam croao-acotion ‘ylane 1n tho seme distences from the
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by mtana of. the recoursnce traqulnoy P“OW) nodulnttoa of- pulaes

*

is cqnﬂl to I.I, $.',J S ‘}' T '

ce gcnarttor, which is gcnred to tho antcnnu I-IIH oxitcr and
'-producei alnusoidal voltage to nodulnta Rndqr K-III U.H.r.llennl '

roecurcncl frequeney, . - : f‘.;' »
et ’1&3 S shows, tbat for svery .point of ‘space lying on

, .8, Lo thl fi(ld ittenetb wodulation pc!ccutasn 1- oonntant end

the phalc dirferenoe betwedn error aigncl and rﬁforcnoc voltagc
_;;dqtcraduco the orfentation or the point rciltlvo to the F,S,L,

| 'ot tbe K-1TX entemma, - - '

.." R

lnIIB Eador K—IH uylton no, ghnt crror-lianal to rcrcrenoc

Ty

cynphaaina wlll hd oarriod out 1: the only definite ninltic‘j

%0 rarercnoe voltasl phnac 0111 hq countca out unanblgnoully
-, on conditlon thot rufcrcnoc phaac 1. conatant ct oLy dlﬁaottol

PRI

. uhcn rnndon mqther—nhtp cvoluﬁlont’aro happcnqe. 2 ’; . Ll

IR >

3 _' " b -
Y P Hooxsnr a0 4 Ty, TG . o . Lt ommat sy

Y - : N . - .
- - L L i ot
. ; g S - oy aey
. . ! ! i . . , 4, l\ Pa m{(j h '
\ Jwv! ",}‘:" el e i ,u’u- o e t..' e , — { | ‘
N N T h AbM Ta ‘x\‘_ b up ey o Vi aes Lol g, H" e \ |

;!mdiqted by “the: Bador x-ixu. Tho ninnnoidnl -oaulattén poracntusvf

. Rcainn 'a' _reference voltasnn are obtnlnnd fron the rofcr.n»'

‘poaitlon in- ooanntne beon’ rtclé. The orror sigoal phasa ralative! ..

.7o¢ m&--tlc dcvlntion. Thtl'rcquircmlnt 1e nat‘hy nadar K~II§ 4'

| o trun-mltting anttnnu ;yro~otabt}1&ins. I’ Ozlﬁﬁdb phaca devinﬁaﬁfl
. 2 f . "

1«6
Bo. A.n. envalopo (or crror-aignal) nnd roror-noc voltaca” [-

\ 25X1

SUSSPIDREN




e R i S R SO 8

E'.“ et

e ApPToY Release 2003/08/07 : CIA-RDP78-03066R000200160001% T25X1

| e s [P O
|_Approved For 2 2 : = 000Z00760007-1 e

- ———

" ' : s " *
m12. . ,\ TR
e ——— - —— . B 1o lpeyt Ill R 'ml.‘s
- oontaln complete informatiom of the co-ordinates of uiosllc. é
to wit : error-signal emplitude 18 proportional to missile~ i
equxlisnal'linc range ; %
- phase difference betwesn error voltage and rcforonoo “;
_voltng! dqtcrminda angle orientation of tbe miasllu on the cronu-;
’aectiou plune. the pole of which is on the Radar K-IIM .ntcnna ;
B8, | ‘ R
f
1t is neoessary only to meke suiteble trnnarormhtlonl ! i
%o deteot the. misaile oco-ordinates, ' ' | ‘
The unit phase-detectors are trensforming this faformation!
? 1nto drtvina voltagca'of the course and elevation chennels, ‘;
o "B" Regime ' ' . ) Cor
T The Regime "B" atayts from -the moment of command: q 2
operating and is continaéing till the miesile quidanoe ltoﬁt. i
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. tingttls eantenna exiter. Rhaae difference’ bet&oen the roe

_ ference voltage and the video-pulsea A, envelope ia de=

on the echo-pulses signal power, an ACuCe 10 providcd in

* In this regime missile "KC" héming is carried ocut also
in two cbannals (course and elevation) by roans of tha “L"
antenna and the “B™ receiver, wich'raqetvas siggdl.rofIQQQ'
‘ting from tazget (sec.fis.d 5). I

Coznmand H! 2 4a initiated, whan aoho-pnlue lovel dooczosn
oqunl to a preset valuo, but no sooner that 20028 scos.
- after dropping.

The signal amplitude modulation 1. provided by moans of
the antenna "B" scanninge Reference voltages are tokin fyen

the referenco genexratorx, whioh gaars with the motor. rota-

texmined by the targut orientation relative to “the E SeLey
*and the onvelope emplitude is proportional to the angle
deviation of the antenna "B" equisignal line from the ’
target direotion. \

To exolude driving voltage transconpdustance dcpenuan:a

K1-8Y¥ reoceiver. "B, rogime drtvins voltasas aro prod;aci

and their effoot on the nisaalo entopilot is 1don€1cq1 to e
one of the "A" regime. For the purpoao ot 1noreaain“ codech

\

- p—y— =t~
=TT

i
-

yoof feature of the Radar K-1M in the "B" rezimo, tho
Ki-6if unit is strobbad,. 1.0, it 18 opened only in tho o=
poht of.caho-pulnei’arrival.‘ ,,“ v
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[hen, G e/ | Jnofd3

: l::d KI-‘WJ are placad n the spocial :3::‘*::6. m"vrk, chh

- produce and tune udustx-ially a.r:d pemma rr,:pluemt i ot -
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‘ m.nmt-m, tm-angod an tna aic”:iio “EKQ~™, 1- rode o3
- separata mts, wmch are" :lntoreonmcﬁed m ‘6onhected with
the mothaeally. ﬁnzvng;h the aistrititica Lo XI-130 wd by
meca: $2 CCTALINe =altivare n::d coczind, oablm. |

23 wits XI-dally K461, KI5, m:z, KLCY, Kool

*

pnsoma the unita from zhary um t::i ahoks .
The unihdmo omtmotim of thn c:m rkea 1t oaa;r to

upax-a&t waiva, won 'they are in qperatic:. I ST
‘The' tunors, the ccatrel devices cra t’ba memag Jucks, |
which are onaeatiul énring the n;m'aic‘*; e plnoaa en m
me paa.u o2 m waits and mncrit:ﬂ. écoowm..xm i
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Figd 6, Kodir Jab gensval view

Io Y‘-’...g.i B__:S.L_—_Lz,

The "A" sntenna provid:s i yick up of the guiding -
sixnals, which are transnmiited br the motker-ship Ramdar
#I~IM, The antenns 18 pleccd im the back part ef the "7I0%

top fin Jome,

ST D R S |

Approved Fm

25X1

25X1



[
N

o Qr,,‘ de M in i3

Fime8 7 o "£" o anteonns K114

2, Unit .1-3M

The wrvezuide ochann=1l is Lroviled for t~runasit the U H,F,
5imels frow the "i"—saluan: o the miver %1-toM input,
The weveguide 15 leid z'one the lesdinic edse of the fin and
nlong the right bocrd of the body. The waveguide shape ig
deterzined by dispiucement of each section in the nissile
"E0" body.

The woveguide ends with e fleribls section to couneet

! w#ith the unit E1-42it in the nose comp-itment,
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Pl Y, Uit ewmvepUICE FIeTh,

Tookptt o ri-der and unit ble4Gy

ire A-mixer and the P-mixsr are provided fer:

a. convzerting K,F, elgnais into I, I, signals

b} R,F, decompling betweer the antenns ZI<Ih and
Ef-7%, The drcoupling erxcluden cntering of ipe'ﬁaih stgnals
trarcrritted by the Hadar k«IIN into the héﬁing rncc;vér.'

Yhe units HI-4a) and RI-48¥ are placed on the rignt
side of the damping franewort, They lave externel tupncrs to

tune the arystals, the klystron and the attennators,
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Approved [F

25X1

25X1



TS PO O S e, At taci P
Approved For Release 2003/08/07 : CIA-RDP/78-03066R000200160001-1 o 25X1

Y 3%

£ .

=l aR-E-T
Approved For Release 2003/08/07 : CIA-RDP78-03066R000200160001-1 25X1




11 25x1

.. recoiver for the A-rosing opersation,
Vided for amplifying input R.¥, signals
gad aqplitudp dulated end for feparating frem thig signalni

which the

8, Unit KI-smp
The unit KI-5MP with the unit KI-Aa form a suporheterciyns
The unit KI-5MP 1g PXO=

» Foourrence frequency

8) the voltage contrellimg the kljstron frequon}.:y

" (AFLC chonnel);

b) videopulses, amplitude modulated by en en-on-#iml
8inudoide (eémmignal channel);

o) demodulated videowpulses eof $ynchronisation,
réference 'iroltasn are geparated (synchronizatiom

from

Channel); _
The unit carries out the A,F,C, of the klystren, ‘
'Ihe‘z._mit; KI-5¥P is placed in the damped Lramswork yocket

&nd has (é\o rouo;ring tuners;

- the error-eignal ampiitude tuner; : '

. = the naburel frequency tuner of the symchronisstion =
blocking=generator; _ o : L
« the tuner or the AP0, o .

am W
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Seczer

Fig. N II, Upit KI-SKP,

5..!:&&1:&

The unit Kijih,Prosidun the autopilot control and carrfes
out the fod.nﬂnc functtonu.

a) separation” of the L-rugl-! rlrnringc voltages from ihe
fuourrcnt rrcquenei no&ulatcd input pnlscs, which are fe¢d from
the unit LI-FHP synshrouization onannul out;u The reference
voltages are lad to the traoking beacon,

b) uepa{ition of the. error signul from che AN, video-
pulses, which’ ‘ape Quppliad frnm the. nnit KI- 5IP and unit »I-8x
srror-signgl d@nnnel outruta, The error-nlgnal is s8len 1e¢d to
the trecking blluon and tg the monitoring jeck,

6) produces the driving voltages of course and ¢levation

channels, whioh sontrol the& =amtopilot.

- —— - . ——— - —an

. PR i Al R

Pdaw. il e EPRESEEETIPYE S S
R S-E-C-R-E-T
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:_ e T 2{ _-_‘_ ‘ 21 i :’-{%
d, wroluc-s the synchr.-pulses to synchrouize the units
K1=94 and K1-90M
; 2) interiackc the command N  curing the 200 ¥ 8 neos.
! tima period aftur drouning. The unit K1-0M is placed in the

damr=4 fromework pocket and has the tuners:

a; drivin, voliagas of :curse wnd slevation channels
b~ aancing, ’
b, ..~-regire and B-regime grin conlrol:
c zonirol of tne ohnse ani amplituie of refercnee vol-

t agBe

Seczer

vig.N 12, The unit K1-6i

o A ; Thae 1 T
] T A\ gt T R : i

5-10=C-R-E-T e
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S. Lpit KI-™
‘Me VB - aptenn2 Nia7Y is niuced in the ncosme c¢-mpartment
wi the missile "KC" and 15 commacted with ~ha A" O iwer

{1.-4 6N by the flexibls w.ve ulde,

Fig ¥ 13, v ounit IpM

7o Unit . lewis
fher unit fl=8d with the unit T-2 63 form r <urerh~t.arodyne
receeiver for Bere ize o) erution, The unit KI-8. em: it ogm
‘niut b.r, 37709 and seperates from Lhem vil-o-pul:es applie
sude moaulates by the scnmring freguency nde ac fending,
Lre unii el¥ input, the wnit UILEM injects 130 output

$..00= 2.2 Do hrounft Le®T Liu wu o Lbis in the echo=Signal

IR

e = e =y

Approved For Release 2003/08/07 : CIA-RDP78-03066R000200160001-1

25X1

25X1



pproved For Release TCIA- = T=1

e} -

locking on and tracxing and t¢ produce the cosmsnc & °,
For the furpose of increasing the noiseproof festure th- unit
is strobbed by the un't KI.9M cut,u: pomitive ;unizes ¢
2 mne0 length,

Thoe unit 2i<dM hue the fullowins uxternanl tur-rg:

a) manual gain conirol,

b) arror-sigmal oui,at ,uife em,lituie,

The unit (d=B8X : iructure 13 @sde o8 4WO Sy DEhe Aubelni. Lat
the unit ia8M ;lecad on the unit FI-AGH r1:te nl tne unit

dlet6 M placed im the fremework 1ockct,

[
-
—_—
T
- #ig,N 14, The unit XT-SM
f‘
: ' . v ' Papat.
i 1- PR NS ow o - - LTI Ty rvem, late “P‘.”;””v
[ e e . ny _ o U
o
UelieC =R =l -T
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Fo o UEstITIen Klielvk

“leilh proviies trnparormation of the a.c,

tape inty a4~ saitepes tnh rupply the Hadar K=

3
'

e exarpiivie A" tha ymit o, .12uD),

Nug oturare akich gontrol ‘he regulatad wvoltage wval
V. 413 ¢t .0 iv, sund are 1@°nted o the front ranal

4 ratale putkst A7 Lhe damne !

R YR - . T
oLt . Yhe antt o =Ty

Ve DA T oAartenna ¥ TelTY

Lo=iihof placa? tn ths arall dome,which is

tae maseily 20T fqn, ‘Phe ahtenne KI-TTY

.T.%12nals to the mother-ship.
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The unit S AJP prorides *rinsr.itiin: ¢f "n- zige -
Puie PRIDET B3 0 TS OL e TH Lhe LT T e LR

julses, :De Averspe Jure Lims oofs T ool LR g

in the <" resime an! an e veris! . T T - T , ? LA

froquency error-sifnsl niiltule,

The regime “B™ time ieiv- ol *; sd et L e

eomstoat and i3 no more phen e wenzg Lo, Lo oow

t.me delay is prectince.ly slwelc,

iha unit t8 jloceg cr e 4 1 . -
cf ‘he lurze ‘XL tﬁ duere,
LR I O N T I L :
R [ATERTL T
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A

£
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LI | -

The spte 3} [-(%3 peav)isp ‘
3 IR _CONNECtTor ety - LB ! Loar Se;arats up.t4a
b connection With the aLiurntilon

3 canpection b o *h - . ]
'q“w:‘n etmerr ¢ Hadar LI-¥ ama :%e "“’"""lbl’

a; connection wi'h the monitoring tsard ‘-1’

"h- intt is ing%3iled oo %he back wall cr the damped

Thiewaras and is fantaned to 1t wich foup acrews

Ne rotenttometers,anich ¢ontial e 5utput valtwaes of th
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wecabilil, i

18, Demped frameeork

o R s s 1

~he damped Iremework ix arovidsd for arvengemcat

feytaping of the units X[-asM, YI.AGM, ileSMP, 216, * i,y

{I=O¥ and U108, 1The chock«rbror:lion provii=zs neiw .
operation o the units, The dsemjed fremewo-k +1%h 100 u

g jinstalled ip the misaile *“: ("' nose com x> -~ - i .
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CHAPTER IV »
RADAR K=13 FUHCTIONAL DIAGRAM ]
. N :4
nadar K-1M runctional diagram is in ippendix X t
‘ (yook of Radar nw Flementary Diagram)e
' $ 10 A~ antennn K1=1M -
Tha unit consista of ths following partss ) ﬁ
__1) '.Vavoguide adnpt.er' e '
' .2) Round waveguide; o 3
" 3) Dielectric rod. - '
v . . ‘ ; . Y ,' - ‘h
. . R .
[ ‘i N ; 'ﬂ '
' tail | '
- L
=&
——
' v \a;%' WV
4 s . J ' ' .
Yavequide Round . . Dielectris .
Adapfter Waveguide v 3 ked -~
! o Fig.23 _ b
T T TR ' 51 W L
e Ty e—— - T R i e :
(VN e Ty et Mesoeen A L R L S S .
K;P.'L.»...-«M...M;:g. Er'.'-,w'-x [T S S % 11 PR 4 H R —
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- 32 - Lo rre S
: S Ped.t ooy o
' G.H.5, rutating polarizatien clectre-magnetic wave,
tronsmitted by the Radar Z~IIM antiannn,"u plcked wp
by the disléctric rud, The teil of the rod transforcs..
cireular yolarization wave into Hy4 mode of a linear |
polarized wave, ’rhqilaveguido adapter transforms tho 1
Ky, wave mode lute the Bm wave mode snd channole it to
the K1?-3H waveguide ingut, Tho antonns. radiation pattdm
is shown on the fig.N 24. Half powor bean width is equal
t030° 2°' S s '
, . , {
i b i .
\ " .
ity Fig.2h R o -
k= ‘\ . ’ ’ X .. o . ‘
| T e b AR
: Lﬂ P K ,,:,‘ m:,: 1‘1::‘.,._,.: A 3"" ! lmn | A \|pnh Hulllﬂl'b; Jluu:lh"!“‘l’"ﬂ_ i «
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[ SRS

The Wavequide provides chsinnelling of the U E.P,
pulse signal from the "A" antema to the unit "Efasic’T
input. The Weveguide of the Radar K~1M,installed im &
missile "KC", consists of 7 separste sections, which eus>
interconnected nn_d form 8 definite cor.-:iguratien. ,

To decrease powser lozs the wavegulde intermal surfceco
are silver=platad, Operationsl fregueney band of tho
‘wovequide is Uik + 60 me, The Standing wave ratio of “.
waveguide io legs then 2,5 snd loss is less than 3 &

"
it

ﬁ' 3 "é" nﬂiiﬁl‘ 5;. s M

_ UH.T, signel, received with the A" sntcuca, .{a : :
channeled through waveguide to the orystal pimire ]
: C.W, heterodyne signal 1s fed to the cmta,’t pien o)
| Hotersdyne power level is adjusted with tho ét‘"::ﬁ:"" )
. ' Klystron frequency is trimmed by AJP.Co ‘6r "A“‘ o

The orystal detector mixes the input migmal Lo -
) with the kKlystren frequoncy snd gives ¢y vel

frequency eoxbinations and their hezez cl" oo
hem to the resolver m.m m;mt thzcr
oa.ble (M ) 30).

8 4 PAR popaterm 70T

Ihe wnit conaists of tho i‘euc:'*;:

N I,-f_.ﬁ

T
S e R | ~

Tk Koo \\ wpoen , Haakves lats "’ ) bas | 2% wm.‘lluums l;ui

e s e e g 2 i — 8 R

\ - . §-B-C-R-E-T

(e

- App[ovW!UBlU? : CIA-RDP78-03066R000200160001-1

:

25X1



A’ ‘. : cie — . ) - alo s ) _1
. &A - i | ) ; ) TA 4!
b0 . - 3‘ o . ‘ i ' . 4
g.é . P et .1.«::_951 Jlueror” L ; J
[ . K
i ' , =
i 1. Input circuit, which is common for three channels; g;
?{ 2. Cynchronization chanrel, consisting of: o ' :
3 '8) 4-stage I.F. mmplifier, which ic used for the S
Fort.
g  * error-signal channel also (tubes: N1,12,/1%,/14); B
.';' . . 4 A ..‘ ?» 4
s b) Detector - f12 (lcft half); S &

S o) Video amplificr - A12 (right half) 1-17 (r;ght
" half) and A18; ) .
d) Cathode follower - f119 (left half); a .'f ﬁ'  ;

o) Blooking-generator - f19 (right haif). _—

3. AJF.Ce Ghsnnel, consisting of: '

a) G-Btaga I.Fe amplifier - /J11,12,13,/4,05, 06 (tubo'. 1

N6 serves as & elipping amplifier); s

4 b) Frequenoy discriminator - /17; ]

f " 0) Video-amplifier - A8 (left half);

; d) Cathode follower - N8 (right balf); ‘ : i

f ‘ e) Detector-/19 (left half); . o - %2

¥ 1f) Cathode follower - /19 (right haif)‘ ' i

; ' g) Transitron gonerntor - J110;

% ) 4. Frror-signal channel, consisting of:

% | a) 4-staéo I.F.amplifier - fi1,M12,13,/14;

% B -b) Error-signal detcotor - A12 (left hals);

g' c) 2-stago video—amplifior - me (right half) e

g A11 (left half); - o y

g d) Csthode folléowerx, - Aan (right bﬁlf), Lo

% 8) AsG.Ce deotector - 513 (lnrt haﬂo);..'

%. L) A.G.C. cathode rollcwar - ﬁ13 {z3rmn o

: T I N -
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; Pea. 0 Jeer’ D

R o |

g) A.GuCo diode elipper - 17 (left half).
' | Varioas fr;quency pulses are fed to unit 1npu£ ;hrquiﬁ
_the cable N 30. Input ciroults of the unit select I.Feci® .

‘ nal smong these pulses, After amplifying by 6-stage I.f'e

E of A.FeC. Channel and olipping pulses g0 to the frequoncy
disoriminator input. The discriminator reamcts on the fro=

quency value of the pulses. If the input fréhuanoy‘in il

: her than the intermediate frequency, output voltage o3 &t~
i discriﬁinator is positive and if the input frequency is

‘ ‘ iowor than the intormediante rrequonoy; tha,pufpué voltoso

'bdobmes negativoe, This permits to coﬁtrol froquohéy of t>
klystron. Output disoriminator pulses after amplificatica
and reotiribgtion aro'rad to the input of the transityca
'éenerator. whioh generates sawtooth voltage and aﬁplien 16
to tho klystron reflector, when the searching regime tckel ..
place. When the negative voltage, applied to the grid or ;‘
" the tube 310, reachs = 4v, tranaitron osoillation is stop- :

. ped and tho tube bogins operating as a direot~ourront

9 ' anﬁlifior (4in the AFeCe regime). | '

Let us examine two operational roegimes of the AJF.C,

gyatén: search regime and autocontrol regime.
1., Searching regime 7 ' V '-.
When there is large deviation betwaan tha difforc~”a
frequoncy and tho middle frequency of I.F. cosonis t
, the vidao-pulnoa are absent at the disorzgﬂmﬂt6“~*»”

»
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*ﬁnf
heterodyns frequenocy
—14/ L v
§Power of
klyatron .
- reflector potsntiel

;

Reflector potential
whioh should be Bst _ .
} manually T

| "Fi1g, N 29
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snd transitror xensrator oprrates 4n regim:- "7 rature i
oscillation. .a ti:is remime a sowtooth volre e .u. 5 to i

klybtron raeflector, bege negetive voltage alue .oz %0

b st insva o

thi reflectcr from the voltage livider, i.c, th--- =re

the sostooth and dec. voitages on the riflictor. he

W o
A, 0tk el

voltags, and thn sowtooth sweeps the klvstron fireauanoy

i
!
'i klystron oseillation frequsney ‘apends on the reflectoar
j
i
i

in limi‘z; which are mot:rminb: by thoe sowiootn smmn.itu.ie

and the ~leetron turing rengn. Interm:.iiate frequoeney 3
i will be sweened with ths Eaystron frequeacy swoopling, Iji
3

Fig. N 25 shows thz livp:ndenc” 3¢ the kiyetruon frequoncy

! and power on refledtor woltage and sowtootih,

! Automgtic control regim.

The 41 42, 8woeps$ klvstron frequ:ngy t1ll the 4in?

r- oseillation and change it in d.0. amplifinr re

thae monent A«.Tersgime starts, If intermedilate fr qﬁ,
is veorzarci by weane of random fluctuations of gigral ar
l he toTXulyne Trosuenoy, the Srznsitron output ngative vols
s #1311 “ecrewse. [n accerdance with it the heterodyna.

Coeoweney il leeresse and the fatersodiate fresuenoy

GELl e rmiee, Tl i CRar 07 Lok ineransing the n.ntiv

it #i17 270 inpresse, and it 4ill ruesiSt dn
‘ner. aiie of tra k?
T
- - . |
[ ]
1
o 3
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transitron ocutput negative voltage and, 16 actoriancedn

deorease of intermediata froguency, Ticriminator output

pulse amplitude depends on [ ,F. duviation, If the inter-
mediate frequanoy iacreases suddonfy or deoreases to a
degree, the disoriminatof output ﬁulses will take pnosi-
tiva value or disappear. The AJF.C. will be raturned
again in the searchiné regime and the sowtooth voltage
will be applied again to'the kxlystron reflector. The é
aowtootin will "sweep” thé heterodyne frequenoy in broad :
range and accordingly will sneap tho 1ntermed1¢.e trequanqﬁ
ay. In sweeping, the 1vtermad1nte frequency will rass |
the value, at whioh the disoriminator output negative
pulses will be producei. After the ﬂisoriuinator output

ncgative pulses reach a lnvel enough to stop the naturo
oacillation of tramsitron, tho A.F C. circuit will )
change in automatical cantrol of the kl,yatron frcquenoy

regime.

gignnl and A.FaCe channala. ,m:cr 4-th bt.ge I.r.pu1 A
golulatad with frequency "W", are going to orror-signgl

jetector. From detector lOad tha pulses are gofng go )
- .F. bani-elimination filter. after I.F. Supprggsion ]
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video-mpluior and thrcmgh the oathode tonoaer asd ;k}" :
301::5 to tho error-aignal aeparation dwioa {to 800k0% _
N 27 of the K1-6M unit)e Pulse middle lml is rc:‘:f"“‘";"

oonsta.nt by means of- A.G.O. ﬂu v:ldco-puxu omul.ozaa _
.mlituda is. proporti.oul to -the 1nput pulses peroont'"
-th.», ) - ': R N ‘_" , v “ . .“".5.7;‘.

t . - l
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E'noro is. delaied and u:;onf:l.od A.G.C. oirauit. Er”o..

ugnal ud-o e::puﬁoi- u m olezont 0f A«GeCe et.raun. . -'

rutor A.a.c. tm«n om’mnt u onitcd ‘to suppress tha

. trror-atsnnl oon:pomnt "D* 4n AsGeCo voltasc conpouuczxo
So,. \A.a.c. ragots only an noupuativoly now fluetuaucf: i

or tho :.npnt ugnal pmrc .

Ay

4
el L
ISR [
A .'.' ¢, . - Y. .

&nowohtﬂation ob-»nvLL JLet

!'ho I.F. pulaea froa hizor. are t::'puned by tm:
I.r. atasos. ‘The . :r.r_c::pnzm ontpnt usml 10 lca to
‘pecond dotector 1nputq She dotaotor.?‘ twcauvu vi&::‘ﬂ-

. i ‘
+

pnl‘aa 1 led to tmbstam video-muﬁer. o :;
Synchroniuuon cut;mt video-pnl.eoo m not 17} !:a c_
t\;dé nodn.}atod, '80. viaso-annttcat&ea otu,,oa ai:'::,

o,
P

‘Last stago cutyut vidab—mlson tbrongh oatz""‘-»:‘
synehroniul wo :maux odoana :m mr~m '
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Blocking-generator eliminates the residual miplitcls
noanlaf';ion of olipping pulses, 1t produces the Synshro- -
nizatiem pulses, shape snd smplitude of which do nat
depend on the input pulae form and asmplitude, The pullen“’
are led kt to umit KI-6M smocket N 26, :

& S. dutopliet contrel unit KI-Gn
Unit oircuit msy be functiomslly divided into four
pertos . '

I; Reforence separation channel, consisting of: L

“aingle stroke™ blocking-generator = A1 (10!& half)c ‘
2, deteotor = JAI (right half);. ' :
3¢ amplifier - A 2;
% phaseshifter « .})3 (left half); '
5¢ phasesplitter - J 3 (right half)y

1I, ¥rror-signal separation chennel, consioting ofs

1e "A" third detector snd 4,G,C, = JA G}

2, "B" third detector and A,G.C, - A &;

3. delective amplifier « J10 and .ﬂ »II- (left half)s
4, Paraphase smplifier = A 12 (risht.l.mlf);

'S¢ Cathode follower « J II (right half);

II1I, “I" and "4” driving veltage chaunel, cousisting ofs

1, reference voltage amplitier =J4 (left half) and

J 13 (left half);

, 7' L T T ylFuM . «.-}...._..._

Il
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PN ' @ i LN LR ,1
=M - Ped ¥ ;l;i:ib/-zd bl 3
4
2. o paropiase axplifiers - Jh (x-ishe half) exd J13 - !
(right Balt); | $
3¢ two olipping weplifiers = 4 5 and A 1y - E
% two phase detectors - N6, N7, N15 wid S 16;
5¢ tWo power smplifier = N7, N 18, SN19 ana S zo.
IV, Time motor, conelating ott v “
Is motor 4 5«TP;"
2, reducer; '
3o cem contactor; ’
4, renge potentiometar, ' |
e ciomnol is intended fer reference yoltage
~Separation frea recurrence frequency modnlated pulses
© and’ for pmdncing of sotond reference voltege, which
ahonld be phnse-shifted by 90° relative to firot '
roference voltage, It is intended for giving away the
syochronizing pulses too, Recurrence froquency modulsted
‘pulses aro led to the sacket N 26 from the unit n.sup
'lmhranisation chanhiel outyput, ' :
The pulses trigger thn “single stroke™ bloc:ging- (’
It
3 i
:
L ' ‘;
¢ \ _ , ]
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genorator, whioch maintains rocurrence frequenoy E»‘,?iﬁicél 5

and constant shapc and amplitude of pulses, ° ) ‘ 93-

, detoota fre uency "0 * pinusoidal vo,l&ada frc;: raocnror*a ‘

’5 TR _,"me..;'-.:-._.h" AR

*‘|
_ Blookinq-genomtor cathode load positive vidoo-pulttoaw -
are.led to  socket N 25 to synohron:ln the KI-9 LA% / -
and to socket N 28 to synchronirve the xcx-:zm’ \mit. G \:4‘ :
Boaidoa the pulses are spplied to the detaotozf. r_.$c‘3.b ) '“',

P

. i ! N i
:‘uquomy modulatsd pulses. The deteoted Vbl.tc.;‘as o ?, REE
" led through the’ filtor to the nmplifiorf*Aftar.filtorirj"5

. i | oy '
and amplification. the voltase s applied ‘3 t e ‘.’“

v

R RN ARITIRICR

N

‘shifter, The plaaeamrter output voltaso port&ca c‘c:*::
to the error-signal channel to omenmto tlw xec"‘{:*é:':"
rroquoncy modulation mfmenoe on e:rror-n:.e;‘::l ivaﬁ‘ao. ,

The phaseshiftor. ias provtded for Mtiai p’*ﬁm t: *2 hﬂ
sotting between the reference voltage and’ ﬂza en’or- * !
signal. - ' S ;' o ‘e

. The corrmt]:y phased unit must produce. ohe.ml "2" a

\

¥
e .
P A N

" .
™) l.‘:;-:r.-ar-; i .a:-.:w;a:i;.

r

‘_ output voltage and channcl “Y* zerxo output von&aa. vhon ';,,

| _ ho recourence frequency moduhtion is in pme wd.th . i
tho reference voltage. Then the referenoce volt.ao :l.a | «:

‘ led to the phasesplitters . T Tr ';..1ff£¥,f
1w phasesplittor output ofthogonal sine rof.erem B &
voltages (R.V.0° and, R:V. 90°) are applied to t:a ‘,pa

.".

"A.B" xogime relay. In regimo *A" the vq;tqgu 35 iy _.v S &
to the course and elevation driv:lnq voltaae c._:;*wl. ! "' i,

e -

§ T
N s 4."". - -
e Ay AT L el A T

. through nomn& olouod oontm ‘of the rolayfl’-qu— *', .

3 SR RO
S
0 . i ot __ ,,;
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" Regime *B" refarence voltages are two orthogoﬁal

' aino frequency " £" voltages, which are led from the

unl.t KI<TM refersnoe gonerator, In regime “B" the "Pel®
relay 18 switching on the referenoo voltages to the
-driving voltage channcl input. In this gase, the regime

A" reference channel doos mot oporate,exdepting the blookﬁfa

gil{nrator, whioh gives away synchronization pulses.

" II. Exror-signal channol

The unit "KI-SM¥" (sooket N 27) and the unit "KI-8K"

(sooket N 24) output .M. pulses are appliod to "A*
deteotor md *}" detector, aooordinsly. The deteotors

separate out the crror-signals, values of which ara

. proporuonal to A+M. porcentage of input pulses. The

error-zienal ‘goes to the selective ampliﬁer 1npuf.

‘through relay *I'«I" contacts. In "A" regime tho relay

"p.I* winding is ourrentless and amplifier is tuned at

RN . B 3 -

- trequonoy.

" When awiched on "B" regime 427 voltage is applied

to the rolv "I'=1" winding, the aolectivo anplifior
u xotnned at » q" frequency and "B' -detectoy output
.rs-er-sia'nal is given to the anpliﬂ.or input, "‘elactive

f c,"plitter output error-uignal 13 led to the paraphasc

-~;1m 2 "Two . anfinhase vo:tasea from tho amnlifier
plate M chtb@do nra siven to gﬂdo of drzvmg voltage
1 'Y' nnd '2' phaao dctoctom. ‘

s A ’ 't R ] o N

e . k . ‘x.‘
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Beaidea baraphsse emplifier outiut voltage portion is
. led through the cathode follower to the "KII2MP" uni‘b
(tracking beaoon 8ignal),

L1l Courge driving voltage chennel
LY ghannel)

The .0° reforenoe voltago goes through nomu.r )
oloaed contacta and i3 aprlied to the paraplisge smplifier
Ln,put, rrou which two antiphase voltages go to the limiting

- amplifiers, In the amplifiers the simusoidel voltages
aretransformed into square wave voltages, The square
waves foed phase ditoctor tube plates,

Error-signal antiphecs voltages are applied to the
Phase detootor grids, The velue and polarity of the

rhase detecter outjut pulsating volatge d,c, component .dopmd.}

on ommi@al amplitude end phese shift between the
error-8ignal and *0°" refersnce vsities, The pulsating

!h'! Vodna gl e fAS

I~ ' voltage is filtered and applied to the pover explifier
input, Power amplifier output d.c, voltege goes through
distribution box (KI-I3K) to the autepilet,

- ‘
"Z" channel is completely wnalogous to the *Y™ ehamol. ,

. Since 90° reference voltage 15 applied in this case, the
oharmel - sutput driving voltage will depend oa errer.

om "g‘umax erDlitude and phase shift botveen erroresignal ara

R

JA ~
b } R } kel

m"" z’;; :::.\;mh 'U—o:m‘u‘:': hm; :ll‘"" HIRT .\ nwma o lll” ., st o 1""' ‘
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Ve Time motor S T

The tu:e motor varies the error—uignal channel’ a"plf”"

the command ¥ I, command N 2 unblooking voltaa;e and"disna}
of sta.rt and end time motor poai.tiou. o

4

§ 6. "B"_antenng - "KI-TM" unit a

The unit has tho following ﬁmctionsz

§
R
B e L. """_,'
90° reference voltage. T e

oation in "A" regime from the moment or' the drw;—ocz::xd L :"

The anpnficauon-tm@ funation is proara:md by ram'e e

potontiometer winding. In addition the tmo‘t:‘otor P?Qa‘?«’v’c“

I. picks up the echo-signal and ampplitude nodnlato . “
- them with scanning frequenoy ° A, _ A
! 2, Makes two orthogonal frequency * A" sine voltages,
! which are phase shifted against each other by’ 9o° (refe~ “
|
" rence vbltages).
I 3, Channels the U.A.F. modulated signnl to the unxc :
x1-4bu 1nput. : S, ' b
" § 7o KI=G6M Unit
" Tho uni.t carrieu out mixing of ooho-aignal with
kiyatron ugml produoins ‘the rroquonoy oonbmation
)
aisnah uﬁi chnnmuns n to tho nnu KI-BM 1npnt. ‘ !
. . . :,(. Y N h "'1 K “‘
o <, 7' o Y ! % !." L :.‘f, “;:
oL " - - RV &
" - ' \.,“ N '. K “ "_ e ‘,j'q
. ’ ‘l‘ ) ¥ f . j - : J
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The wnit circuit na, be devided into three p.ru:
« errorssignal pulao channel for K1-6M unit,
. = echo-signal pulso channel for E1w9M unit,
= A,G.C, channel,
The unit consizts of3 ,
1. I.F, preanmplifier - tubos JM sma A2

2.‘
3e
Se
6.

7e
E s 8.

I.Fe amplifior - tubes N3, Ja, As, .ﬂs, and A7
Second detector = tube A 8y

vmeo-mnﬂor ~ tudes J 9 ana Jf 10;

Cathode follower = tube J 11 (right half);
Videomamplifior = tube A11 (lety nale) ad J 13
(right half);

Cathode follower = tube J 13 (left half); .
4.,G,C, dotoctor - tube J 12 (right half)s

4.6,0y catlode follower - tube J 12 (left half).

Arplitude modulated with ™ A * frequenay I.¥) pulses
. 80 %o two-stange pre—amplifier input throush the sockst
¥ 34, After pre-swplification the I.F, ulses go to 5.

stage I.¥. amplifier. I.¥, contimaous tunning 1s osrried
" out by the wmit K1-SHP XY A,F.C, ,

 After main I P, smplification the pulses go to the zocona
~ detector J 8, After dotection A.M, video~pulses ere

amplified in twe-stage video—smplifier end through the
oathode tollower (JM1 rignt bslf) are led to output P o)

+ < X . e

, _ '
- Y ;- . . s
1 - | R L S :

IR SN B ]

¢ el
,,":l i K.wo M npw e ¢ ‘I:U( ln,; i k-u ‘& upis, l'u wim s, Aavs Ikm-upm
S \‘* S P e ]
3 '6“"- ‘ R . . < ~ ) c
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*"‘For nanual gain oontrol the negative voltage 1a led tu .

The cathode follow:r output videoLpulne modulation poiac

tago 18 equal to the unit 1nput T.Fe pulse modulation
percentage.

In,operating r&nge the avorage siénal level 4s

maintained constant by moans of the A«@.Ce For ‘the recoly..’|

blacktng out the I47v bias i3 applied to the S«th Y.F.
stages The bias 1s taken away only aftar cozmand N 2 ‘
unlocking. Aftor unlooking the receiver is blacked out -

by stable qegative bias, applied to priming and pantng..4'3
| grids. Tho receiver is opened only in the atr&bé mcdggt;'_fé b
'i If the toggle switch "strobe - +" 48 in the positian!'Q'.l t

the blas +730v 1o applied to 5.th I.F. stage. In this cage i

' the reoeivor is opened alwaya and does not depend on"

strobdbing. = ‘ : . ’ LA
Prom the cathode follower AII (right half) video-pnls&n'n
go to the Bcho-ﬂiynal channel video- amplifier, con-
sisting of two ntages NII (left halt) and /lIB (right
‘hnlr), and to the 4e.0.C. detector 412 (right half).
Amplified positive video-pulses are given to unit output‘?
" sooket "9 23" through cathodo followordI} (lefrt half).__

The /112 tube plate {right half) nogative voltnge biamca

A

first 4 atage oontrol gridos of the aain I.F. amplifier.

Ty

the A.Grc. oirouit and controlled hy the ~u.o.c.

potontlomoter.whioh ‘is 1nntalled on tho unit tront panai.{‘_q

i ]

2

l
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The unit eircult may be devided into twe main partss

| "6) half-strobe dlocking~gencrater -nd cathode follow

‘I, Search and track deviee, cmiéting ofs
. 1) baffer - 19 (left halr);

2) maltivibrator « J]10;

3) d.i.fferentia_tnd mlse amplifier « ]9 (right half);
4) urter = J 113 |
5) strobe blockingegenerator snd cathode follower =

A3

wor - J]123
7) two ooincidence casoades - N4 snd 5

8) difference detector and cathode follower ./)3 and

J 2 (right hait)y o
9) search starting tube - .,02 (left halt):

II: Commend N 2 producing device, consisting ef:

-
1) coincidonse detestor = Jj14 (left half);
2) clipping diode = ] 14 (right half)i
r—-—- 3) electrom rolay - tube J15 ana reltx,ra ‘1, ¥2, P3.

L__mmmmmm Synohrmizatim post

. tive yalses are siwn to the unit input eocket N 25
' /Srom the K164 ek walt, Through buffer the pulses trigger

"aum. stroke” maltivibrater (J110), Lach synchroni

' sa@icn mlso mssox- the mquvo variable pulse, The
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pulso lcnsﬂi is 120 & 17 usec in searching regice and

120 & ‘i,G 4nec in trecking regime. The pulse length i»
determined by multivibretor grid bias, which is led frem
cathode fellewer 2 (right hulf) and frem voltage dividers
Sesohing regime multivibrator grid bias is the olipping
and biassing sawtooth (see £ig.N 26),

»-' . T 1 A - \ R —_‘t

 Clipping
level

Divider
wm  {Tpion hl

LR

1* . Fig.26. Searching regime csthode J2 sawtooth

' Sswbooth voltage 18 produced by controlling stage, which

18 s tranaitron in searohing regime, The below elippimg -
of sawtoeth is provided by sesrch starting tube Ja, _
The search itgi‘tins tube (/2 lefy half) snd catheds follow

i

. Q ' ) i l i
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wer (/16 right half) hsve the common load, The slow 'dgopm A

pawtooth is applied st tho search starting tube sr:lil:

.

- The /2 cutheds positive voltage follows the sawtooth forme

7he J 6 tube, cut off by that positive voltage, will be
oren, when v-athodc and grid potentional will be approxi-
mately ecuals When J 6 tube will open, the A2 tube will

be cut off by mesns.of cathode load dropping end M.V, grid

voltage will became comstent, snd sccordingly multivibrae
tor pulse length will becams constant,

Gonstent voltage value, determined by divider position, )

msy te vary the max snd min levels of mltivibrator grid
iavtooth and acsordingly to. vary the multivibrater output
pulse leagth frea max to min value. Besides thet, the
multivibrator onmv pulse length may be varied by "uoarck

atarti.ns" potentimtor tuning, which reZulste tho triggor rr

ii'»

1_}

level of /16 tube (right half). The mltivimtor verishle -
pulses are soms to the d.ifrercntiatins cimit and thca ca
the emplifier, The positive pulses, coinciding with :
u.v. julse front, are surprossed by mosns of the arplis :

fier szexro ‘bm grid currant. The en@li.ﬂor mtput 1’"""?. .,

' eotnciding with the H,V, yulee rear edse trisser 9.

t:ro\n and ha].f-otrobo blocking-gonerators,
The - -tubo blocking~genorator produsces the nmbo-pulsm

with 80v & 430 v amplitode end length qpproxj,mto 2 ,am,a.
he halfstrobe blocking-generator cutput julses nave

s K L ob oA

. - .

;
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Bigu the' strobe angd half-strobe pulmes ere tied to MY,
pulse resr #dge, the julses will be varisble delayed

to 17 ,(oaeo in ssarching regime, The half-atxrdbe blocking
generator output pulses g0 to coimoidence cescades t:hrough
the cathode followera: . .

‘The first one - to ~:l‘.---ant ooincidence cucad& poatode\ grid
and '

the second one = to 2-ad coinoidenco caacade pentodé

= | &rid through the delay-line (0,8 fisoc),

The strobo-pulses are led through cathod.o follower 13
(left half) teo the EI-8% unit socket N 22, Besides the
strobes are lod to the command N 2 cirouit,

When the echo-signal Is spplied to the unblocking and
streddbing recefiver input the positive video~pilse
_eoineldivz with strobe is going to the unit XI.yM mput
through the secket "P 237,

~ - The videdwpulses sre applied to I.st and 2end coincie

- dence casvades of the time discriminator and to the
Conmand ¥ 2 coincidemce detector, The eoinoidence cascodes

The mglmd halfestrobe is opplied to the first coincie
denge stogd pentode grid ana the delayed half-strobe 15
appliod to the seocnd colincidence atage pentode grid, Tue

* echo-signal pulse is applied at the control grids of two

© erxd noadelayed helf-atrede coincide in time, In this cese
" tls nm aoiz:oidgaca 53330 ¢pons and the nozative pulse is

‘rolativo to the tr:lgger yulse within the limits of 120 useo

are npmuy'cn't out by the control snd péntodo grid éias'ins;'

eoinoidonne stages, Lot us exsaine the case whem echo-julse
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. aaplitude de,:nds on the echo~pulse amplitude, The output

produced at its plete, The lulse length depends em tho won—
lapping area of echo-pulse and bulf-strobe, The False

rulse 15 eprlied to the right cathode of diftoronoo deteo=
tor and cutsin the latter,

The charging circuit of the at_:cumilator capacitor is cut
in, The accumulator capacitor voltuge incresses and

transitron control grid voltage also increases.As s result,

the sowtooth stee_pnesa and accordingly the half-stro‘bo
ppeed will increess too, In the next moment the echo-siznal
will coincide with delayed helf-strobe due to the halfe
strobe movement, In the coincidence moment the socond stage
cuts in and produces a plate negative ;:ulce; The pulse’
provides nesative chsrging of the accumulator capacitor "05"

ana’ stepping of the control atsge oecillatien (i,e. trars

terring to the plate~grid coupled integrator regime) and,
besides, reversing of half-strobe movement, 48 a result of
the half-strobs reversing, some time lattor the echo-pulse
will eccupy sppreximately sfjmmetrical positica between .
ha]f-ambaa. In that moment accumulatoxr co,puj.ter volta@o
will be near egqual to gero,
From tha mmnt. trecking echo-signal regime s’cu-tl. It oo
ocho-eisnal dolay chnnsoa the helf-atrobes tmek th@ :
ocho-oicnal due to control voltase chmsmz. wich -
throdgh the oontrolling stage and the cattodo fouea-,-;

A

- e W .

H ' i i
B ’!“nﬁ
e} e i L b ' l Lo ¥ .

o \* mvl B AITET L P h” Ko N "““‘ "t reem, Bats by ""1"‘

niw. . . - - -
A..\‘.u,

bk o s D TN

¢k e AT, i b Mt a2

- , Af)pr(ﬁd For Release 2003/08/07 : CIA-RDP78-03066R000200160001-?




¢

,wer I.l appued to conu‘oll grid of .the vmltivibrator.
.;51::« the httobo and half-ltrobo pulses are nynchronm.
" the wtrobde: -111 open tiw ;‘ooeiver in the na;.:n::} of ocko-

e — - i A Pea i Awcr¥3] Jier A

" signal’ qrrinlo u ‘un oetxo-ugnal level ia-tigh encugh,

. oomnd X 2 is prod‘,uand -aftor 1; u}got lockms on (1.0. I
o coimide stages cutting u). o T L

Por 'imr traok.mg ‘zange bmdary reducing, o R 2
.'Look on the tube’ '!36' by. mana ‘of relay "P4'.§w1th that

~_the. lower boundary of eeho-nxsnal tracking ran:;o docwhmc -
o rroa 17 pisen to 1.6,:no.beoouo the trmitron sowtooth |
18 not cuvpins- . R

N
'1 PR

Commnna K 2 device is providod to produoe andzivo aw::y

the comnand N 2 and to obt.u tbe command W é uwitohing

off tme dc].". L : . 'f ;"jf _;w"", v

The device consist ofz T \.""
- ocoinoidence dotector 1114 (hrt half). .

- cuppus diode 314 (right half),

- electron x.uq,ns, P2 and Pl. ,

e .
I
‘.

", The detector 1s uomlly blooked. when the . -treaa appned

to plato AM, and an ooho—aisnax. appucd to tho oontrol
5r1d of 414 ‘are cotnoided (1.es the target is lookod, on),

~ the doteotor beooam unblooked and the nogauve volta:_;::,

will apply to the oleotron rolay ocontrol grid. This ‘tube
is normally unbl.ooked, 1.0. plate ourroat is flcwins
through velay P-2 winding. The detector output negative
voltage blooks tho relay tube. Rolay winding current is -
died and tho relay oporata..

. 4
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\ P;:'- T hner 5‘”; umu/

"6 a result of relay switching tho additional capacitor
{53 will be connected 1n parallel with accumulator capsa-
citor and feeding oircuit of relay I'-I; P-2 will be dis-
connsoted. The relay I'4 contactrs 1 1 and N 2 olosge- find
ground the "ssarch starting potentiomater” slider. The
tube 6 yi‘l be blocked and thd M,V. grid voltage wxll
be the "sowtooth™ without olipping from bolow”,

The relay T'lI initiatoe the command N 2 (+27v) and

transmits it to the external eirouits, a
For tracking echo-pulse by the strobe when oého-pulaés
are abruplty diminished a "nemory in thé Co.nand N2
oircuit (time delay of the commaﬁd H 2 svitciing off) is
provided. So, in eoho-pulse diminishins the strobe delay

time speed is kept constant dutlng 3 !ec. by uoans 3?
large time gonstant of the coincidenéo deteotor RC bfﬁhhit. ’
on acoount of that, the commind ¥ 2 switohin; ore ¥ S &

s
B

(relay P2 operntion) is realized only 2.5 + 3’? soc 1
nfter ocho-pulsc diminishing. The relay releasing tzne 1
independence on echo-pulse amplitude is pro#iled by tho

olipping etage, which maintaina voltage of the reluy grids' :

Y
e
?

apyroximately constant.
' § I0. Tx ackig_g beagan respondar 'KI 12 MP* ¥

mhe unit consists of: < : v A
. Triggering pulsa amplifior 2 (lort halr). : ?ﬁ

.
H

2, &ultivibrator 1,

ES
A
—-" *
t : : ; : . Pawmanmr. | ‘
- - . ; - B il
(R I Jiata Hporelic- 1 i
! EETEN 4 1o 18K 61
G-l -C-H-B-T
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Differentiated pulse eurlifier f12 (right half);

Blocking-gensexator f3;
Powerx block‘ing-generat or Jl4;
U.HeFe gonarator f15.

A possibility of the generator tube aging is proviled, -
The unit K1-6M output positive triggering pulses are ldd '

‘to socket N 28. The pulses trigger the delay multivibraﬁor{'

through the amplifier,
Tho multivibrator produces positive reotangular pnlneii
which last 1702104 sec. After differentiating the pulses

unit Ki1-6H output froquency +0r error-n13n31'1- injootod
to the unit K1-124P, multivibrator rectangular pulse longth
varius depending ‘on the error-signal gmplifudes o

When the command N 2 (+27v) 18 applied to tk» cathodo fg '

of a "pingle stroke” multivibrator. the nnltlvibratcr uill

be transfered to an amplification regime. The I!.Vd satr, = ENY
i
pulso ‘length becomes equal to 1 psec, approx:.ma"“ *y R
After amplification the pulse, coincidins with ttz DJU Voo "j
pulse front, is olipped while the pulse, ooinoidiaa :ﬁeh o
M.V. pulse ¢dge, trigroers the blookins~3unnrater. Wt~_J .;
- produces pouitivo pulses for triggering power blﬁ3ﬁiﬂqp”3. v;j
nerator. The ‘powey blocking-generator ('nodnlnﬁor') focds . *;
the UesHFo aOnnr.tor plate by roctansn&ar pulcas ﬂnﬁw ’, 'é
pulses of the UsH.F. generator feeds the .num . 3"-"
| L &_‘;,;: Wy
. - . R "" ; s __;ﬁ‘, 1:‘ s i B
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r\g The VU.H.F. output pulses are delyed routi.vol; the uniy

- _SA

"‘ Pea = Jen ?—r‘ 'fnc?dn.‘.fo
KY; ”

e

,11-11 through the oahlo K 31 and radiatet} in the lothu'- v
", ship dircotion. =~ ”

RS

' 11-6&( trigzoring pulses by the time -110310’: spc, whea the l.
. "W‘ voltage is absent at the sultivibrator iaput.
In *B* yogime the pulses are transmitted .pruinpntc]q
sannlt.noousxy with the unit x1-6u triggering p&lso-.thn
.‘lnitial time delay is less than 10 8e0. .

. g_a‘BLe assoabl,[

_ The cablc asaonbly consists of eight couial cables
NN 22, 23, 24, 25, 26, 27, I8, 31 and one sultfcenductor
" . cable N 154 - ;
. '~ The cables are provided fors o
" - oable F 22 connests Ki-5i unit and K1-CH unit, |
- oable N 23 connects K1-8M unit and K1-S3 unit, , ¥
. .= cable N 24 connects K1-8M unit and K1-63 untt. '
~ cable N 25 conneots K1-6i unit and K1-9M unit,
.« gable N 26 conneots K1-5MP unit snd K1-€3 unit,
- cable N 27 conneots K1-54P unit and K1-6X unit, |
= cable N 28, consisting of two parts: 28/t and 28/2,
connects K1-6M unit and K1-12KFP unit,
- cable N 31 connects K1-12UD' unis ond Kt=11 unit.
- multiconductor cable N 15, consisting of tuo pmu
15/; and 15/2, connects K1-12H? unit and x1-13u
distribution box.

. DS SN N _
= ' e | Uiagrnen | Jlaca_llpomenra
hve. Hono | N8 npokasa | [hadonch Y latae v e LNy U RREGY 20RCh Jlava lpomeor

i Pa wafor

e+ et e o L B it ot s T W e e

Kacppoaart’

,
:
E

i

Hopmaas, T awae, TV, TO L

—

S-E-C-R-E-T '

- 25X1



» F

M

ﬂproved For Release 2003/08/07 : CIA-R

[mYaYaVateTaVaV F.Y. V. V. DS

kL J‘+(a_¢_bmen.t._ﬂ.o._ﬁ_lﬂ"-‘“"

UUZUU IUUUU I I

e e e ‘ " 25X1
_ - ! 4 v
- T s A=A
T i
- CHAPTIR Y |
DESCRIPTION OF THE SLDN'NTARY DIAGRAM -
M _UNITS .
s 1. Dascription of the unit K114
The antenna is = dioleotrio rod, 3\\1:1;1315 out the rounﬁ .‘
'aveg\uéo. The rod serves for foxting of the antenns - _ . e ‘
radiation pcttorn; S | . . 3 )'
The half power level beaxmiath 1s 30°, R ‘
The rod c‘“‘)auectiu incresses stn.dually approaehins to i
. the wav.qua.. It's necezgury to pmvvid& tho utahms bet';»m *
_ space end waveguide input impedance, The aiolestric rod 18 2
- threaded and sorewed in the reund waveguide,’ ' 1
The rod tail trensforms the circular polarisstion wave mto e
the H,, mode of wave of linesr polarization. which is " .
trwtomod 1nto the ﬂm sode wave in the roctansu.lu' Y I
i 'avoguide- ) ' :
. The rdtating £ield frequency is equal to the radiation
frequency. '
1 . The eircular polarisation field vector may ‘bo represented in ' '
form of, two linear polarization components, which are amplie :
cade equal and ¥ - phoseshifted ia syace and tize. g
-] The lpatinl phuoshirt is provided due to the fact wave Hy4
!  polarisation plune. Thanks %0 the tact. two linosr pola= ,
rised and spatial 90° phaseshifted waves are erested, R
e 1 E
i
e S T S A }
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) '.rhe mplltudc cquality 3.5 m-ovidod when tho angle between N
i ' g un and mode H,, field veotor is .equal to 45° aproxhatoly.
3 ' _ The time phaseahitt is provided by dirrerenoo botween thn ’
- ' component propagation npoed, which’'1s conditioned by ~
. nonidentical propagation of ‘the aomponentz. A wave propa-

| gatiop aspeed in dielectric is loss than one in free apaoq_;
so there will taxe place.90%-phaseshift at the certain

- value of’ the tail lengthe ' ; s

i b AR e Al e e im e Ao

Equality of the oomponant .nplitudu is ruohod by t.nrning
‘the tafle o

So, the sntenna makes possible U,H.F. wave rediption, when
¢

N
— el e A s v

. g ‘eleotrical £184 veotor 1s oriented on uny plane.

" The waveguide adaptcr transrons the B" mode wave into the

-~

i | Hm mode wave,’ ' j PR -
i

Desc or the Ki= v IR : ;
i RN The . :u11 unit K1-3K description 18 givon 1n ths ohapter

‘. IV "Radar K-W skeloton Diagrn'

§ 2. Unit K1-4all Ele:hentary Diegrem.

L

a) Mixexr.

o

The mixer 18 manuraotuxed ..:m an nntiphaud dircouonal

P R L RERC R

coupler, whioh consists from two wavoguidos so}dcmd by broz. ‘
side and narrow one, and & Grystal holder xor the Dk-C4

S ,_{

OryStdt ) B ' :-."Rq ‘4 N

»
-

- I | | L~ { Pamsbor. ] ) ;
..1:.' Koo | NV "")"'aq. b §1 an‘b { :L-m :.“' oo+ N rpnkava | Noanuer. | Jlara! Tip.eepus: o - 1
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The catiphase directiomnal coﬁpler changzes the propa-
gaticn direction of the V.H.T, wave, going froa one
waveguide to another,

.

pessed through directional coupler holes to the mixer is
absorbed by matched load, that is placed in the dead end
of the lowar waveguide, An input signals also goes to the.
erystal iixer. The erystal holder and cable capacitance
as well as the input inductance form the resonance circuit,
_ tuned at 40 Lo approximately. )
The crystal mixes the input signal and the heterodyne
signal and gives away the combination troqucno;es to thg
unit K1-5P inpute . ' ,
The unit K1-S5MP input ocircuit separates the intermediate
Irequency,
The entiphased directional coupler provides decoupling
betwoen signal end heterodyne circuits, The. deooupling is
carried out by a chsnging the propsgatioa direction end
_absorbing the energy, which passes through direotiomal
coupler holes, by lower wavpguﬂo matching losd, The
10 ¢ 17 &b atto:‘xation of heterodyne power, which goes to
crystal nixes is provided due to the crosstalk attemuation,
The crystal hol der is s mocket, mto"ér?%tal-pms witia
crystal is inserted, By moving snd turning the erystal ,
the tuning at 1onr stending wave mt:lo is cm!ed ouly

-
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In thet way, the heterodyne signal goes to the crystsl .
mixer, Some porticm of the heterodyneh energy which is not '
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|+ of ‘the Replane Tejumstien and E-plane T-junction,

- . . ! )
i R . . ’ “ . . . . o
5 : . ] W .
’ . " o, N - ' . .
[N v ¢ PR | T
. LS ;. '
[ . o RN )
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.. Thm is provided the best uncoupling and the loa'-t
lmt signal power losa, The crystel - plug position is
fi.xed. with e nut screwed on the socket, From benind of
th‘ srystal the mml end cap is ses, The end cap position
vu‘imo lahl pouiblo the reducing of the atandins wave
a mth up to nocunr,r value, : .

»

The kiystrea sootiom is made as a "Magic T" (twin triplet).
", The Yagie T is the Junstion of equel crossesection wave-
. g4ide bits, which 1s chown in the fig.N 27, It consists

R
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'rmwm:mwmmtotho o&m&dmtho’odd

- energy in correspcndence with the triplet property. The

_betorodyne is the reflex klystrom “E-38"; te whioh pavity

The zatehed twin triples has the following preopertys
UHo¥, energy detnos pass frca the even ara te othor even
one &34 from the edd am te other odd ons, Yat 1t pacses

arm te the even sxms (see,fig M27). This rroporty provides
thcmmlinghmuthonimmmzmdkm
provides also the heteredyne power equal dividing between
ars § 2 and ¥ 4, Yor triplat matching there is the arm N 1
atsording load, which is mzde a8 & hetinax taper installed
in the wavequide, The taper dosmot inmtake the klystron

iris, the Berow amd the ara N 3 Plunger sorve s twin
triplet tuners. By naans of the iris end the serew a ntchiﬁs
betwoent the tradplet and the arem ¥ 3 is carried out. The
plunger is provided for matehing the klystrom with the
ara ¥ 3 wavequids, The plunger tunes the heterodyne V.57,
‘powex ontput o arms NI 2 and 4 snd is fastenod in a posiy
tied correupondins to max, heterodyne power output, ‘Tho
varieble attemuators are in the side arms X 2 and N 4,
which are gounected with the "A" "p". nimén The
attenuators adjust heterodyne power value, spplied to tho
mixer (1.6, quiesoent point of erystel is determined),
The xmcrah holder is installed in the arm N 3, The .

the +300 v is applied, The 4,F.C, negative voltage of unit |
K1-GMP 15 applied to the roflector of the klystrom, The variel’
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attenuator is a].so Placed in the arm X 3, and adjusts tho
klyatron power value, applied to the nixer crystals,

The antiphased directional coupler is lastalled on the
broad side of the klystron arm N 3, Due to the fach the
he!.erod;ne enersy is led partly to the coupler and 80 t!’w |

klystron power monitoring is provided. Tho entipbused mr—3

eoup.&er output is covered by a ca,p.

ol T Kl

The "B" antenna KI—?H'out,putlU 0,P, signal is iad to
the *.mit LI-AbM erystal mixer., Tho wnit KIasgM klyairon
signel ia Iod to tho nixar through antiphaaod directicnal

coupler, The muxer ontyut signal is led to the unit KI-uJ

input, where the intermediste signal is aelected by tho
unput circuit,

= } »
ddagpory

The oryatal mixer output L7, signal is led to tb.a
unit KI-SMP input through the cable N 39,

V'Likum&&um& 

The unit input network is the band-pasa rilter (a

" xind of t;rans:tomer-couyled circuit). The' prinm.x-y of ciry -

'K

is formed b,y the .’mductencu LI, the crysial miz:ar oo

‘ eitance, the connection ‘cable capncitance el t“‘o stroy |

capscitunce, The inductance 12 with tho grid. cix‘cué‘-
atray copasltance ead tube AT gneut ‘"“’““” T
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. Ra, R6, R7, EII, R15 and R19 ore tho atago cathod.o Wg

, " 63 - ' S L‘” { - /j_?‘ N ,'i
the secandoxy oi.rcuit. The secondary I,F, signal. u o -
applied o the control grid of I.F, amplifier NI, The "7 ‘

. input eircuit bandwidth is approximately 10 & 16 e, i .
The resister RI 1s yrovided for the crystal ourrent eonﬂtm'k :
component, Cp

| nlLL_ﬂmuﬁsl ) e M

~ The A.:v.o. ohennel 1,F, suplifier consistsof five smjﬂ f(\ - “
 atages, The first twe erc single t\med te 40 Mo ltams, RN
mmmm. ataseamwasser tunods AR |
the oircuit 15 f = to A1 Ko N

the oircuit 16 f = to ‘9 Be | ’ " ¥

the civoult 17 { = % 30,5 Me. | - ‘.?;_;: fi

The resistors R2, B5, R10, R4, R16 and E20 pcovidca DRI

the circuits essential bondxidﬁ w -hxmtins of cirou.‘lw. PN &

resistorsy .
The pentede imput eapaci'amo 1a dctmmd by RE
interelectrods capagitance snd a ospscitance coaponmt . a

-
¥
-u.:, e 5
4

!
‘deyending from s electron tlov, by-pessing the conm:l. -
gride, The conponent is the function of a tube trmcu- '
ductances The tube transconductence varisnce qhansoa the '[!
tube injut capacitonce endy nocordinsly with that, the ;
proface oircult suning. Since the unit K15R I.F, - '5

nnmntioaeion u ‘eentrolled by the trenscoxductance va:.-imo i
of the firat tudas, ﬁb‘ I¥, aq’pl!.fior !roquw.m.mg §
) 1

|

onxve. qddle will be slso varied, o exclude the '
- v - . : - 1 . k

T ' l | \ | l _Parpa. | __,__; y
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Fei o w64 dnerel3
grensconductance t@ tube imjut cspacitence dependanco,

the ccthode resistor do not shunt by a cajacitor partially
or bot:a.liy. Bince the umshunting cethode resistox.; 24,Ce

component plote current drop voliage is ayplied to the
tube input, the tube input. impedance varyes in dependance

of the its transconductence, The tube input oapacitanco

may be done undeyendent from the tyransconductance by

{ | petching of sn unshunting resistor values For this purpose

‘i the rosistor R6 1s at the tube A2 cathode and 1t provides
the negative feed back, which is necessary for JoFw
frequonoy respose steblility, when the gain is varging by
megns 0f A.G.0, varisble voltage. The capacitors C6, CII,

| c16, C21, €26 are the bridsing cepacitors of the tubes, Tke |
copacitors 09, G4, C19, C24, C30 are the intersbage trenaib '
ospacitors, The resistors r9, R13, K17, R21, B22, R26 and

L the oapacitors Cc8, C13, c18, 023, c28, C33 are the tubdbe - |
.plate power supply filters. The tube tilMt power supyly
- £i1ters are formed by the chockes In%, IA5, 116 and the ca=

| pecitors €7, 615, €25, C3%. k |
! - ape resistor B27 determines the first stage operation

e i B T

i asiasvsenii U

rozime and with capacitor C20 forma the screen grid power

.....

e L AR e, R LS

supply filter. This filter is necessary becaurse, whel
the unit and Radex are checking, the modulated sime

fraquency 107 voltege should be applied to the Lirst
-stage screen grid through the capacitor C35. The additicncd
| 4.6.Co nogative bias is spplied to the grid of the £irst

s I.¥, stages through the wnooupling oircuitas Bty Do

" p8, R12, 017 cod 022 T
Ths tube 6 steso 48 tho ToF, erpliffrm, o7
o Lo T N SR N

b it ey L —
ML

N upax.. floguscy " dan ua:" Ko | N DP““-! floankce! dats X

SRR J
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-C5 -

K ' ga 1 ‘l:cw-ﬂ Jic”

in 011:993-!:3 regica for 6xcluding the " trac:z”v
anplitade ncdnlatlon of the input pulses. Tha St:aua rc"im
differs from the otlor stage regime by abocace of bias oo

the scroccn grid voltage vhich is determines tg toe resia"*c*‘s'

. R24 gud R25, Tha ~eapacitor 032 1is filtoer oqpacmnaco. o

stage frequchoy recpenoe is detormincd by cu'wit 13,

“tuning at 40 fo, and diseriminator circuit. ot

She I.F, pulszes u-c led to the diuriminator thm:.e,_,‘_\ cm .
"‘ospacitor C3&, To take froa the dideriminstor ouv,put the -

RAX, pulse ampntudo. ‘the I,F, signal is ta.pped froa I/3

part of the coil 14, The tube 6:2‘3{7 (J 7) uncrinsmtor is

made as & balencing network with the geries rreqneacy
ci.rcuits.

The circuit_. consisting of the imductance 15, thb. :
diode input capacitance, capacitora C36 and C38 and tho

‘stray capacitance, is tuned at 38,8 Mo, The aécoﬂmw cxb-

cuit 110 1s perfomd ainilapr to the yi-im::y a3 tesd nt

' 42.8 Mo, The bandwidth of the circuits 1s within 5-6 Eio.

Tho 1.¥. enplitude clipped pulseca sre led to
diseriminator from the latter I.F, arplifier, *‘I'ha.rishc. '
half J17 plate or left half /) 7 cathode v'olta.,.' value
dependm on the input signal dovut:lon frem e oonfombh

¢ircuit reosonant frnquenoy. IR =

The voltage value will be larger in the oircuit, v.‘aich

. resonant frequcnoy is nearer to em imput sigual froqmmy. g

The cspusitors G328 ann G239 are charged in t:;o ci@.al

© coming mozent, The oapaoitwr 038 "4 ex.- polnrity Cmgor
 network 138 the 1.:1: half tudbe A ? plate, A9 ehczon I

A}

- { Tar ! i Nave Ngopesa
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’;and LII. ground the capuoltor. The oupecitor c39 charalng
| nntwork {a: the tube N7 right platc, the cnwcttot €39, ~_‘_
? Zaﬂround. the chokes LI and LIO, In the “intervals batwocn
.iinpnt liknals the ehpaoitora will be diseharged throuah th
Naiatoro R30 and 'R29 (disoriminator load’ mu differance
_-'i;j"j‘betuen the R}O voltagc drop and thc 529 v‘pltnﬁe Crop ta , ‘. .

ST W R I SUMEIPA N St FRpR

an: output signal of tha diacriminator. Tho outpht lignar;
*-palarity s dcpcndnne on k lign of & algnal frcqucncy )
dovuuon from the I.l". value. 'rm A 1".0. operatton potnt
‘\ L 1e ntohcd so. that negativc*duoruiutor output vidco—puheo ;
‘are used only. 'rhe pulu hngth u npprox!uuly 25’1 sec.. '

.;i;f
@Eig::

R | :
vojwyl Fig.li 28, The duorimtnntor rosponu. .
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; . Thc disohar;lng }:me constant Js adjuate’p c:), t”:at
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To exclude 40Co atray 1ndueuon,thc Mscrminato.
,y ‘. -
tube filament is biased by +25v relative t.o- the»cc““.lwa N

‘The later ie_taken from the divider R90, R91. “The . cq

£k

ottor CT7 ie high frequency.by=-passing oapnoitor. I’y Mo-

oriminator ourrent 4,0, component by-passing uutwork ::r:.ﬂ
next stage. grld-'luk are the choke LII, The cae@o‘ﬂor @,4"1

’.1'\ ‘«

inoressesthe 4,F.C. operational stability. <777

The dlacrininator output negative pulses ure ta‘mn
" from the load center point (betwesn R29 and nso) a::ﬂ ch‘

to the video-anpllf!er a8 (lert half) input, 'nm atmlﬂ’ﬁcd
. positive pulses through the tuhnait nct'ork 640, Ega rﬁa RN E g
Jed. to the csthode follower ™ /18. mgm hulﬁ g-za' naa ‘to !

the mnltoring jack "JI‘?" .uhioh e provided fdr m

duorinlnutor ‘responoe’ moui'toﬂng. The onthodﬁ foucc:(r jff,-";;i

output’ vidoo-pulul thronsn ‘the capaeitor 04‘1’ arc led o
to the rcotsrioauon Mo&a 19 (lefs galf) nn’d to thc
nonitoringv Jack ” ri io follower 4, r.c Yo The, x‘aotified

poaitln “woltage from the diode load R35 is ‘lcd %o thc o "

T

tubo ﬂIO. ¥hen positive pulse is at the subfe. ﬂB caﬁL.

’t.he capaeitor CAI is chareing quickly through, ‘ma dio.’.:s ) K

and than 1t's d1scherging slowly through reﬂntos“fBS.

it

‘thc capaoitor h not‘?charging during tlna ini’.@?....za » -

N
¢

between the pulau. So the ncsnt.lvc aproxnﬁatels eOn :th"
”r.voltage is obtained at the diode load, ‘rbc Vqlsace t‘alz“ <

.4'

dcpcudld upon an smplttuae of tbe puloaa uu frc:: the A®

tube f'ﬂ8" cathods, ¥hen s negetive vunaso Icsa than év

N «l-'.

o . -

{s applied to the tube llm" control l;l'ldn tﬁ‘ SLog U
' n - : - ’ ‘
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operates as a tranaitron If the tube .. 10 control grid

bias 1s lareer than 4v. the sowtooth generation 1s ,Blopped -

4and the tube became to Oparete as a d.c, emplifier,
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" a voltago dro,pping, which applivs betwoen ‘the pantodo :

)

"goes te .plate, Wnon & negativc bias is epplicd to comtrol:

‘ ncrceu thagc mmis@ 1= t;.-aaﬁzed te the pcatods grid
: thmu;;h O4s, TIL t,fm tube puto Surrent out off the 043

' rema to a valno. whan a pmtodo grid val.taza toorke Sl -~

K ;
.
et . B} * . o NI

— . ' )Tl Tl £ ey

‘:/ The poaitivo tw::dback battrem the soreen snd pentodo
grids thl‘oush Cas 1 ample for ecircuit regeneration, when
_the contrcl 3rid, nesntivo bles is leas than AV,

S0 if the peutods ' a-m volcago 18 positive the cmmt

grid, the dynanic cqu.nibrin of the circuit ig 'brokan out,
Charged bafore Q44 becauo to d.imoluu-go threngh tahe ; ‘ }
acreen-cathodo _Bpace and resistor RAS and nake scrons R55

rovryme

grid and the caflivde, biaging. the erid (sea ﬂg.N 29);

I'hn plate. eurrﬂt is. deorouinst thzs dem*"m o
obtam the omcn o\umt morocmm acd a scrc:a voltege
droppiez,’ Aftor 1t oy the p"uto eirrcat will charply.
incresses np to i'saro. ’i‘hn nrocaeh dwvalopau mstantly
£112 the plate mﬂcat m‘bops axd the Hmoa emc:at boseme
lm:. ﬁm pom:oda e:fld voltage becaze nega‘e:ive, eince the

i cmus. Afber ‘soue timo a m duch "1::5 currcat aoo-

ficteat for the plnto currmt cutting on,’ The plato cmc:t
booam to lncreacu t:'::o screcn curreat bocoms o drcd c:::d.. &
with tf the serecn voltage inoreeses, this insreasins by "
‘means of pmswm Foedbaok trazolts to the yezbode cria,
'rka bmoitor 044 h’w to charo. The poaitivo (rolative
pmtado geid) wl.wso. 'hicih in m.loped by t.,a ehooging
om'mt amn tho 845, wiu mamn- the plaea curx-a:at
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more ond mere. This process will continue £111 the plate

ecurrent iaogamo equal to the max velue and the screed

_eurrent decomes equal to yero or the least value, Aftar

‘that the ohaillati&m cycle will roponting; The tramsitron

oscillation period depends on the time constant of the
C44 charge end discharge, 1f the contrel grid nogative
bvias is more than 4 ve the positive paentodeescreca feod~

" vack is not ample tor regeneration and the coircuit is

" pwitched in the stable regime of 4.c. spplificr, The tube

A 10 plate comtrol voltage divides by B40 and B31 and is

fod to the cathode follower A9 (right half) grid. The

cathode loed R36 control voltage through the mm
*B.I", csble sad sosket ) ) 29 is fed to the klyntm
reflectors

When A.2.,C. operates, the klyatron roﬂector oonstant
voltage 18 adjusted by the potent:.outcr 838 ("A.P.O. ).
When switched on tho manual tunins, the cathode 2ollmr
output is out off by the switch "B-I" and the reflector
voltege is obtained from the potentiometer B26, The
‘divider, consisting of RB1, R93 and C35, furnishes the
‘A P.0, suffficient operating conditions, . '

3. The Synchrenization Chersel
The I.F. amplifier is common for the ayncﬁrcw:xica
error-signal and A.F.C. channels. An I<¥. output; 51@31
is spplied to the ervor-aignsl diode detector Nz
(left half of 6HIM ). The diede has the cethode losd BA?,

© C29, The choke 117 is the L.F, filter, The poait:ivo

Mty o M api. foues [ [T R

mg pglso jp fed to the vidoco=orniiL 103 Jha
|
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.. operste in clipying regime. But olipiing is mot providing

(right half) grid through C47, The negstive videc-anplifier -
output yulses are fed to synchronizatica video-anplifier
(right half ofN17) grid through 05, The resistor-coupled
triode "eHI " Miution vidco-anplitiér has the 3
amplificetion stoges, The positive first stege 17 (right

half) output pulse is fed té the second stage 118 '(16’1‘& mr) :

grid through the metwork U722, R8O, The nesative plate
load RB82 pulse is fod to the third stage 18 (right mr)
grid through C73, The positive plate load BG4 julse, "
through the network €76, R87 is fed to the cathodo-follom
D19 (Clets bhalf) grid.

The cathode follower output pulse i fed to & vindins
of the pulde transformsr and synchronises the blockinge |
generator J19 (right balf).- Trom the blocking-generator '
cathodo load the video julses are led to the -ockot N 26
and to the momitoring Jack " ['-g",

The k78, B82 snd C70, C74, C75 are the plate powere
supply filters, The 9‘9'& snd G97 sre the plate power-
supply filter of the cathode follower 819. The B55 snd

. C95 are the blecking-generator Dlate ponr-aupply tilter .|

und obtains the blocking geneutor d.c. rogim.

The resi3tors R65, _892. 362 and the cayecitor 05%
determines a blocking-gemerator nature oscillation frequengye
By means of ESS the Iblqokins-generator nature oaoulayica

period may be set longer than “Wl" < period by 80-100 'uo; B

The synchronisetion channel output v;gleo-pnlaes should
not be amplitude modulated, so vidoo-anplif;or. stuges .
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an abaeletn absenco of A «My, which 1s Frovided by means

Gf O\lt.wt blockins-gcnarator. The synchronizwion channel
odutzut pulses are poaitive, its amplit:ude is more than 607'
and ity lenst:h is aproxomaceld 1.5 /u-sac.

The error-signal I.¥, emplifier is a part of 4,F,C, - ! f
channel ( J'I..ﬂz.' JI3.4@4) its gain is aproximately 300 .mj_
its bandwidth is wo less tham 4,2 Mo, Frem the inauctancc
- 16, the I «F, pulees are sinultanoously fod to the tube J} 5 i
grid (A.7.0, 5-tb Is¥, stage) and to the JI..12 loft plate
¢ error-nisnal vidoo—dotootor). Fron detsctor cathode J.oad
R47 tho positive pulsoes are led to the videc-ampliﬁc@ imp
and the Jack " ['.G” through the 1,F,: filter 117 and capacitor |
047. The ﬁmt etaga oue;mt vidoo-pulsea m tad to. the
second stage input through the network Cc53, RSZ. Fm:a the ,
second stage plato lond R69 the pasitivo puuea go to t:o
grid of the cathode follower /) IL (right half), Tho cathe&a 5
losd potentiometor BSG slider output positive pulse gocs - i
to the error-signaif outpit socket ¥ 27 and tho nonitorin_. '
Jeek "3 ("o.t.o.-nsnu“), Beaides that the miﬂt’ur
BY6 positive vidoo'-pnlu 1s fed to the A.G.0¢ mgm; (tube
A13).

?ho x-uutor- B5Y, 3530 357 meﬂ the cachodo
follower tube (A 1I, right kalf) rogive, exd dotosatnsa < o

A,G,.C, aozu voltasa The capasitors €29, 632 with oo
' runeors are formed the pmnmﬁly tntam.
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o A.G.C. oirouit sa a kind of dolayed A e:;puf:lcd
one. Tho dolu; is carricd out by moans of “3:,-11:‘3 too
' ne"‘at:lve tios to the left half of tube 13 c::.:z frea. tho
voltaso-divmr Botwork, formed by B33, BS3; Jo=| B57. S
delax w%ase 18 o, that 4,6,C, t:&sana to opEate  ions R g
U tiyle. mixer .m;mt nimal power 1. a,pyro&r" -y 5.‘30“9 €7,

A ms@m& ne~ 1vo A.G.c. dotector out;r*’a valta"o io o
%o tho coat:::ol 5r1dn of tho 1.7, mnrtr—a 411.&?&-9 fb ( ,.~ 
A& thoough tho Mo‘tiw tilter ,:om:a by B33, D% v

c92. @3. I2a 1aoz: -p -a- providqs tho a.@.c.a valf“”a :M

ha nlten tix:a cénatant i- ao tha'a a‘ ‘

. .,So. eho A.G.c. circutt reactionly oa o Bl’.‘} '”’,'A ;
o ' '-j.npat signal ama\.o powcr. The A.G.O. *;:o *‘“';3 ..a.‘:i‘;.’jlie: 3 -
" to the 1%, nnplitiar coacrol griw tur"-*;;h :‘i’é’ é::".::zplﬁ‘. ;'  ‘_
networks: R4, €56, BS, 012. c17. B2, oa:e. ui 75 nal. el
_ the tube JHB 18 a cathode sonamr. ‘.T-‘:. <o t’va *"auc r="
; . -of the dividor,tormed by RGO a::,d R‘S‘l, t..zo A,C‘:,e. volm 7oA
I 1ea to the zonitoring board ‘through the; 101t PRI 3 ~«
~ the ‘receiver input signal ore nlmrply mcm c"o ;,; 9 L)
half of the tube A? oporates es a d.iode o).ir;ar*" 1;.,(2 z‘a co
| overchootings, ‘I‘he esaontial clippms lcvol is at'.:, mt.cl v '

neans ot R'n. ,

—
ol BN 'I‘ho d..c. POTOL £TC wly iz &:’“*7‘.:_, o..t i‘*y e ::*“‘ ,
™mE I-1OIJ, which obtaizd the r“‘t voltesay R
SR SR ) Y U R T
e’ \:.;;: i u.v.\r' 1"’ | l\ N “* uvm Honw s ’lsu L
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N 400! tkrough the npec:lul transt’ormox 'Tp.-I' watallod on -
. the unit Kl-b’uP ohauis. The all supply voltagen are led 1m
_the- unit by meens of. tho cannon, plug’ '[B-‘I" ' throuuh the

. nament. The nystron ﬁlament auppla 13 lad uto the ",-"";'*'“,7"
'KI-4aIl unit thronsh the unit Plug’ pma N and 3 I3 and 'a >, .-
apocial ﬁltcrs. cmiating Qf chokes LIB. ‘1.33 /hn;l capa

,,I'he ﬁ.lament powar supply is carrying out by 115 v.

.‘u"!’ PN

E

ﬁ.ltera. oonaiating ot the’ chokes X.::’G.1327.Ls.':'B.L30,,1.?&\,1,2aa
-
and cmcitorn c86,. ca9. ces, ce4, Ca7, ceo. o9y ¢ol 'and |’

- C78s rho speatal w:l.nung is provided 1n ttm filmnt ,"f"' "

tranaformar tor the roeding of the nnit El-dal k&yaﬁzon

(v :

cito"‘ CIO, 0210 - S L ' . L ’ ,‘V ("‘z -4
L ‘ A . . R .""- et D 4

;_, W R A . X

§ s. ‘Iho-—unit RI-6J exemntgg_ diagraa JRER B
I. The char channe;: of_the regeregae vgltl*"'g
4, o

N N
ceel v .. *"n;". .
: M , A

1 AR

The rofounce ohannal is provsded fo:r acgzaﬂuon a: tbo

? “¢wo 90° - shifted rerereno; voltagﬂ .tron ;ho A.u. m;put i
i pulsoa. The positive synohronisation (f 5 ¢ IJ’ seé wnlen, }
A " modulated mth percqntuga b md :nquer;"} "0'.’ a:q J,pd ’
] throdgh tho sockst N 26 from tho KI-SMP unit. The pm;aes 3 b
.: ' triggers tho "s‘,"‘-‘"ﬁ atroke” . blé’cking—gomrator ﬂI, _
; which is nomal,ly ocut orr by mom ot a neéatin vnltoﬁo. i
3 from the divider RI, n2 ‘ ' o o *‘-,:‘«;.; - A J
‘ ; PR
1 A | s { S S | Paspatar, ““'__'__‘_h__i -
1:..".." Koao | N sipikars | Floapucs ] 1818 wan, Wen Mo pnkgin | Hoanmer | Jtarsl Ipourgica N
lHopwatm, _rataru. 1. FO i v Kormposgai Y wim 133361 ¢
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nec?uvo tud. back. 'Eh‘a rooistor’ ‘RI2 Q@ an L.r. c=?11f1°? ~,

-

: ~ rpa to’ tho' sedond ata;;a aoatmx grad; (mm l:.alf qfx az)

'e, tad tn p .cnumﬁeq I;:i'm thrgﬁsh t&w c@np..ilrg capg.,«,w,, cg_:m L

. 3 e W,
" . ,A.\ e ;o .. ]
;,_-

When thb :y:r .,:;onisation pulus go. ttw por,atl.vo pulcas ’;

é
lrﬁ scnetated on’ thw bl.oaking-gonerator oathoﬂo load R4.Rn - ’
“The amplituds 30050\r pnlsou 50 from tho“ﬂ....a‘mwr RS Ko tho ' ;‘

" socket K 2B add tho Jaoh It Zhe. :::»pSJ‘t“"a 12040v puluel
& thxough CI to tbo nocket ¥ 28. rho hlobmns- nentor
catbodo load full pulz:“i go to tho raror“':?‘) ¢

) f‘;annol douogor B
NEEET? dioae cdnnect.!.om nlu.ch dotootn t&:"

a*

\i’x'ocﬁ*mcy 'l-o" o
‘-'5'componont fron tho ey ,ﬁuﬂo aoduhtod p&oo tz:am. -
‘ '.l‘his oomp&nont is" tho trequonoy "IO . rotpren*‘a 'voltase. '-';! -
whon tlw aynnhrq-fpulau ﬁppur. tho c;:a aﬁﬁr c4 %-

' clnrgad thrbu(;h tkw t,:bo. ‘ﬂﬁm the ' g‘ bq mw..ym the o.pl
3 oitér 18 dzwhq:‘**na %hrou_,h *&ho ruiﬁto:" t‘Q. h.‘a deéaotor

o‘atpnt voltaao uhapop a ustorwd now‘i;ca‘:h. ﬁmq the reocuy-
" rence frequonf.ay 16 dodulated with n-qga*ﬂy '#@‘ " tho’ : 4
' ~ontpiat -vongtant cwpomnt repoq'a thb niﬁo ah:apo of the .

-

[

[

w

rccurranoa nodulat:l.ou. e e o ' S
I‘ron tha dot(;ctor loid RS the sepw:::tod rofennoo voltaso
gooo to' tho low. hmqucnoy ynﬂor th’?cmah th- ﬂnor R9. y
c5. nxo. 06 end ,tziw*-cc:ipzus oapaouor c'r. ‘
- Tho roa;atanco mpnﬁor has a msativo fooébao!. Ttw

L ST VNS S

gzid resistor RII: by-y..c% the: Gurrcat ‘coustans ccapomnt.
‘r
fho rosistor BIS pravmu tho aonatant cﬁd bmun: and tho

p].atv load; the cap..t.itanoo ce 16‘ a pmto ac"':}l’ Cw'wum. i
?rc:a ‘the -first at.é*a phto loed a Arm;mmy 0 volta, 18 |

. Wi

N;koﬁzgh the oouplﬁ,::* oa:*;cisor cn mﬁ tho xoaiator RIG. :
l‘rca ‘tue sooond asz"a cgtbado Ah ‘}é' - tmq‘*ﬁaﬂy vol.tf* 3 13

3

” A “'Y'"‘?"?" RIS R

O S

tﬁr!

—— Ua } 1l‘f:pa6m
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A
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%o the anplitudo adjustws potcntimotur RI9 ('mpntuao'). .

<. hifting atam 18 a parqphau a-plmor 1oaded ty tho o ‘

- ra\

phano nv be lhittod. 1.oo the un:lt” phaaing a.J be ourud

S - T ."‘[;;-_:, i Jlm 7| Yhn:tbr !
to oompensate the orror-usnal recurrence rrcqnency nod\uatil

The rororenoo vﬁltdge goas rroi the right half 9.'3 A2 910‘9

Fron tho potontiononr BIS audor the reforonoo voltago 1!5
fed t0 . the phaseshifting ltasc ( ,ﬂ} left half),. The pmmonp :

phaaeahiftmz notgork R22. 0‘1:2. mu outpu& phau u dopor.ds
on the potentioneter R22- poaiuon. 80, the rmtoronoo voltaao

[y

out. b.v peans of the potontiwotor R22: ('Phaeo').-- , S l,;f !

Q'~‘

The rotmﬁne vonngo is iod from the phasu,huun:

atago to the aapurur A3 (right bal?), which is loaded by "zo"

phasupntur bridgu c1s, 1124. c16, B26. RI"I. The bridgo
olemnt valnu axJ utohod ao. ‘that an m niddlo mm _
voltasu ‘are phe o-dirfotent betwean thomelvn by 90% ", ..

18 set by peans ot »the pohntimotor RIJ’I. “The reunor n2s

. 48 .tho lert half tubve AI3 gridleak 1n tm 'A' -, tec.*.ﬁco ’ T

Vo

© The rorerenoo voltagem (0 Dhno and '90° phaso) aro fod\\
6 the driving voltaso onl “:;h“thrm sho crgtoe A T
nomany oloaad oontaots 1-2 wd 4-§" of the ra}wr P-I. "-"Z*-"-
The' relzime wp® uoquonm r ﬂ%»"rotexemo vona'*s* (o°phau
‘and 90° phaae) m takem troza thp nnw'm-'m raforonoc g '\-‘-; .
genoutou This voltqges F33 ﬁo tho mt fxxo-su uput thrmsk;
tho unit KI-I}II. Froa e::o pl‘nﬁ' lll L mnz 10 &ﬁd I tho ro«
" fexence voltasu 80 thrmh the’ uyzdor heé, ,RB‘S, o4, 03" -
t: the ro].ay 'P.I" contaota e ma 391 em eftor tm& zq
to the drivms voltase ehannell. e ‘ BT P
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The ohamnel "Y" is identicel with the chamnnel “7"
ercepting the reference phase difference, which is equal
to 90°, The 0° phuse and 90° phase reference voltages are
syplied to the reravence amplifiers (left half of 1& - "Y7
Chonnel and left half ef.113 - "2" chamnel), ’

»'" - IIE!!!

1 The 0° and 90° phase frequency "H) ¥ referance volteges
: are a;)plied through the relsy FI oonteote 2-1 and 54 te
’ the smplifier consrol grids,

4

] ' "B - rocime

The two unit XKI-7M reference generstar frequendy nf»
output voltages,phaseshifted by 90°, are fed thrungh the
{ relay P-I contacts 3-1 and 6-4 to the amplifier oontxol
grids <. if the commend K 2 is lecking on,

o it e i o i e 5 S8 o 5 1

Let us examire the chsnnel "I¥ disgram emnly, bsgdupse thse
channel "Z" is identical with it, From the reference am-
plifier plate load R83 (R120) the amplified voltecges
|  through the ecapacitor C42 (C49) smd the resistor r92 (R123)
i8 fed to the phaseinverter oontrol grid, The phaseinverter
or the paraphssed smylitior is the right half tube A4 (N13)

The twe equal and antiphased reference veltages are
tuken out from the plate resister R91 {B122) and frem the
cathode resistors 396, RO, R95 (B124, R125, B126) emt 1
| .ie- ere fed through the coupling oapecitors €19 (036)

Paapah
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and CI7 (C34) to the clipping amplifier grids. Besides ‘.' ' ,
- that the 0° (90°%) phase referenue voltage goes from the - L 1
resistor R95 (RI26) to the plug conneotion W 6 pin 6 (7)

. for the unit uonit.oring and tuning. ' p
The olipper amplifier f|5 ( AI4) Operatu in a outoff .
regime from below and above. The input sinusoidal volta&e .

tran_sformétas into the antiphased squarewave pulsas,’

which are’ taken from the resistors R99,RI00 (R§30, RI3I)..

The pulses are applied to the plates of the commutating

tubos. The. resistors R98 and R102 (RI}}, R129) providc the
- grid current limitation,

The phase detector circuit consists pf the cathode

followers, which plates are fed by the antiphased reotanru-
lar reference pulses. The antiphasad error-signal sine-

waves are applied to the control grids of the oathode

P ot el i o>

232 .

followers. The pulse reference voltage feeding the above’

* tube (i-ﬂG/I; §AT/1) plates 1s antiphased with the one B
feeding the below tube (ill6/2; 5117/2) platoa. 'rhe error-
signal voltages applied to the grids of the tubes fll5/‘1;

4017/2 nnd the tubes §16/2, fAT/% also differ by 180°,

‘Lag. us. examine the circuit operation. The detoctor tubu :
comutate in turnanijlﬁ/I andén‘r/l or£ﬂ6/2 and'ﬂ /2
-If an input exrror-signnl 1is absent, a constant voltasos

PR Y. PR

!

Ukl and UkII are obtained across the oathode loads as a'’

result of rectification. When ‘the error aignal is at the

phase datector inpat, the yvaluen UkI and Ukll vary with

dependance froam a phaseshift between the rotorenoe voltage
" and the error-signal.ianthis case a oathode output pnlaaung{
voltages are obt&imd.'and its cougmt somponent ;a %
T e T e el L i
by i T Tt 13,730 : e e e voapear_ L VK VG
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) pmporticm to & 3m.v-e1@a1 eaplitude and OCos of : «

' by meons of the twin potenticmeter RS6 (R128), whem ﬁ:ze

"are led to the lug W 6 pins I0-II and 12-13 froa W ea“"::..‘!:ff"v.

of the tubes, The driving voltage loads of tho mol 1
? O !

~ond the channol "Z" are & resistors equal to I kckm, ¥
A 4

. amplitude, The positivo mlaon. axplitude r..:':.\l&’::ﬁ \7’1{\

phace cHift aagle betrica reforence voltage and m\aicl«-l
voltese. fﬂxu rcatified voltage goes to the power amuneg

through tho 3-section xc.zum-. which su,pprosson t,a ‘000 .
oomponent, |

he powor amplifiers JM') and J!18 ¢A19, J20) are &

cathode followors. The tube halves are connected L.\barlll
to increase the linearity range of the drivms vol“‘aao '
dependence on the tube current, The driving veltages are ffsﬁ ;
to the sutopilot from the cathode loads BII? ind RIIZ 1
(R149, R150). A cathode follower balamcing is cmi&c‘”"%

-l

e

phrrso dotector input error-signel is oqual t0 5019, w. ;;,
potentiomtcrs sre instslled on the unit tmnt pezal with

"“:‘ <

the "Balance I"., ("Balance Z") inscripticn, The pewer RVW ;
fier plate power supply 1is fed through the voltage droppin3 |
Cosistor RIT5 (LI46). Since the opersticnsl summary eathsd |,
follower ourrent is approximately constant, the y].pe;,f. m,,..
taoge 1s net vary practically., The outpdt driving vol !:;

T

The error-signal chennel 18 provided to soparaté n"n**«“\zg. .'
whioh 18 propoertionate to a percentsgs a::putud» mdulntica :
of the input pu.laea end 18 m doyc::d upma tt3 ml"f)‘ 3

e

frequonay w})"» and recurrczsy Lrequensy :’*’“f"“‘*ﬂ !““*T.Li“lﬁ‘ :-fagf
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1.I%, exre spplied to the regm nA" detoota® =
A.G.Co (the variablo-zmtube JA9) through the sooket N 27
The deteetor functien 15 cexried out by the grid-cathode

s o o e

- 82 -

percentege

space, The A,G,C. 1s easential for exluding the output
signal dependance on thc. input rulse aversge unplitudo; The
envelope mliMO oorrespomds the input pulse average
amplitude, when the A M, porcentage ia oomstant., Tho deteo=
ted constant component dotermines the operstional joint of
J9,. 5o, the 1arge'pulsc average amglitude detecting will
case the I_.ar.'se negative control grid bissing and decressing
"of the tube gein, There is set the regime in which the
outpus orrom-siwl varyes less than 10% within the pro-seb
inyut pulse’ enputudo verionce rsnge, The regime is st by
means of the tubo N9 screen voltege edjusting (by vurtanco
of & resistor m value), The nogatibe feedbuck frequendy :
"’0" voltege is spplied to the contrel srid.tron the errore
si@al channel smplifier phaseshifting network, This
voltaoge :uppresol the erréx-signal componont, deternined by

v

anoo of the error-signal mlit:ude and phaco.

The eonpenaatim ratio is adjusted by the potent;iometor
R170, The tubs J19 plate load is the time motor range
}otentiometar RG44 80 the error-eignal channel gein mcroa-
ses a3 a deterained funotion of time, when the time motor

i3 moving, The r& Je potmtiomter slider error-signal is

fed to the potembiciater ES7T " Eﬂ ~gain” through the coupling.
J»..f.b ermxhéi{;mil c:mlitudc and with it the
waonduotanoo rnay be varied ‘

-

' gppecitor CIG,

‘pegime "A™ drivics voltns.

~‘~-.'-~\q f‘ "}

‘tho palna rocurrence modulation, which case the perasite nrl.- ‘

T

. by the potentic

ma— b
R PR B L) MY e

B e}

oﬂ{
A "

i

. s o 0 e o A oy 0 81

e (¥ . Moanes ” | m 1 1 \\5 upu‘ Humvs o 111!A ll;umepmlg
. . &

“,f’j‘ L

pepm———

- e it -
g .
MR U O Gl

.,-).__

. e e

S-E-C ~-R-E-T

.1
-
g

i

25X1



p

g by o TLACIINE L
m

e | y '
! Epp_r_‘qved For Re- 2 2 : = =03 X000200160001-1
, \ i ) > - 83 - . l / . .83 -
' bpea, i iy o e
| Tho potentiometer R67 slider error-signal goes to the
’ selective amplifier input through the normally eloarod
l o
i ‘conbacts 14 and 13 of the relay P=I, The scloctive anplie
" 21er (N10 and M1 loft helf), provided for the error-
sigoal” first harmonic selectlon, is an underexited R-C ]-
generator, !
‘t !
: |
i
| |
i . )
: . |
. W - .
- Fig.¥ 32, The selegtive amplitfier
. The selective amplifier io 2 3.stage amplifier with &
i fmqwgcy digoriminsted pesitive feedback. The firat tvo ]
, ' . i
- : ’ ‘
( . gtage diagram is ax_mloqouﬂ to the reforcmce chonnel ]
H . . 4
; phascshifter dlegram. The third etage is en ordinary .
' o ]
i . ,
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resistor amplifier,

e set,s0, that the feedback oversll phaseshirt is’ oqtml W
360° at the error-signal frequency "M in the regime "A"
and at the error-signal frequency " 8% in the regime "B"
The first stage has the 60° phane shift owing to the

phaseshifting network €26, R34, R46, R4T, R4l. i‘ha sooond

stage carryos out the 90° phase shift, owing to the network . |

R43, R44, R45, €27. The third stage carrges out the 180°

phase shift. The foedback network €29, R52, R39, R38, - |

carryes out 30° rhase shift. approximately. To provide 'the
precise 360° phase shift, the first stage phase shift $5

"adjusting by the resistor R47 for the “lov . troquonojr and

by the resistor R46 for the " A" < frequency. )

If a frequency 1o not cqual to "W" in "A"2regime or to
*@% 4n "Br-regime ,the overall phaaqshirt ia’t equal. to
360° and aocor&ingly tho poﬁitive feadback dooroases. .

The seleotive mplificr frequenoy respomo is a ruonanoe

curve with at the "lo'-rrequoncy in the rcsime "A" or at *

the " f "-frequency in the regime “B", The erplifier
frequenoy rosponao bundwidth depends on the Leodbaok

Since the feedback voltage phcoe doponds |
. on. a frequency, the amplifier phaseshifting olc-cata should

ORI AN . oy LTI AR TN

.
.

voltags, value and adju.ato by means of the feedback divider.
“ (R39 4@ "AY - regime ;and R38 in "B"-regime).
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_ Whon the command N 2 loaks, the selective anmplifier is
retuned from the "H) v .. ' frequensy to the » ) » . frequensy
by means of the relay P-1, which Switches the resistors
of the pheseshifting network end the foeedback cuvid.or. The
resistoras R36 and R37 serve for a decoupling of the input |
and feedback notworks, |

The resistors R49 and RS0 Previde an essenticl bias of |
_the tube A 11 griq, , ‘ '
A selected snd amplified error-signal goes from the lodb
half tube J1 11 plate load R51 to the peraphese emplifier
- through the coupling. espasitor 028. The two outm antipe
hased voltages are taken out from the cathode axd plste )
loads of the paraphass arplifiors The cathode and plate
loads are so adjusted that both oL the outpub voltq;en
have equal umplitude, : ’ .
The parsphase smplirier cathode oﬁtm error-signal is
fod to the cathode follower (J111 right half) &rid. The.las-
ter gives oway the tracking beaoan signal ‘thrcugh the plng.
oopnection "l ~6" pin 8 and the K1-13U unit te the unit
E112MP input, The same signal iso led through the sane
Plug pin 9 for a seleotive amplifier tuning ard en _Orerem
tioa monitoring of the error-signal channel regime,

Tho “B" error-signal channel consists of the error-signal

detector, the orre:l\-eiml 4.G.0, tube. the selective
aqpnﬁ.er, the phsseiavorter (or parqchaeo anpl.fﬂu-) and

e —
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the catkode fﬂlmr. The lathex: three are oo with the
e\ error-signal ohamml. The pbmcahittmg aetciix is
| tuzed at the "@ " ~ frequeacy by the relay F-1 in tho "B"
.regine, The socket ¥ 24 videopulses, sxvlitude moculated
" withy 4 «frequenay, are applied to the detector A8, TRo
- detector and A.G.O. circuit oPcram mlosicauy te the
j"A" detootar and A,G,0, eircuit, o
. She eapuodtor C23 charging time constent detornines by sa
.tnboml rosistence of the éridmcathode mpace of ia tube
. As, andthodiachargingtiucmtauttstemimtytho
resistor R32 valua, ' ‘
The cmmiml nlw datocbcd voltaga h a:@ufied w tube
{18 and 1ed to the potentiorster K68 throush the eapaozw-
C25. The tudbe regico is adiuated by tho rcniatu ;3 t.:..l
" the divider 279, R73 so, that the ca‘:;ut om“wic":., B
varianoe is less then 15%, whenm the mx_m m.we mut:..a
varyes in the pre~aet limits,
The pbtenticmeter R-68 ("ﬂ" - £ 2") lmea fc:: ..'.I., :
.mmm.:memummmmwm _
.- The momiwl goes from tho Montimtm sI.Mc@ m .
ths relsy P-1 oluod. cantlct. 15 nnd 13 to tho xeloeuvq

mluiu'zmt. S o e

o prmreryaess

) .
S et

Lt .

. e
J "}: P . e Ll e,
¢ s o N
4 ‘v M M L. -
N : Y .
s . R ¢ o
N ) .
L ’ . ’
. . B
IS a § ‘. -, ,
. i . 1 < .
i N L - .
. . f.i . . 3 . - v
"JI.F-':V‘ ..—'.._.-.._. — -.....i ‘ e !-._ - ’ L~ I'n;uﬂ - s 4..:....1 e .
¢ " ! -
W K ", Nupew. Howmes (ﬁu' Yy | Koo 1 X mpowd o mnest Jlaza 'H]m«pm . . ‘
& ‘\.l Nl B
oo e e e e e e e s e e e e 8 i

S o S-E~C~R-E-T

Apprb ed For Release 2003/08/07 : CIA-RDP78-03066R0002001GOOCRG o TesXt

LI TR - e - ' - .
CEN SO - .. N s Rty ow il
A R R 11

TRy ety g M oo Lo R .al‘ :



g i i e e e

'

T T
proved For Release 2003/08/07 : CIA-RDP78-03066R000200160001-1 —
LT ;‘“ -~ 87w, A UL t
‘L* o - 2!’!‘.1 'lurfﬂ "k_l'_‘\td -
J . . ’ . - &
~ | I A
v : S J X
. 4., Time motor P ‘?
|
1

H 9,

e o *O-J“‘v . o )
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‘Bhen the time motor is in’ Bt‘axt position

L ]

tho sp

11"\‘

ri.ng set 2

contacta {1 and 2 .are olomﬁ the sprms nt'i«contc::ta R md

.~

'1‘"«*", oo,
Cowid ,

.. The rango potentiametar 85‘ glider i% in the 1bp:.sted ate.r. -
ting position.'l’ho apring sot i.3.4 contaots 1. a..: 2 arw cpc...
~ When t"ha voltage +27v 18 appliod to tho ylug 'IIIS' pin 13

: 2 are also oloud and tha stnrt signsl 1s on m pla_g oé:.mao- '
' -tionul6 onn.tract R 16, ' £ )

) (*arop command*), the time motor atarts m, - .# L ' I3
The motor rotating is gearoj through tho raduosx tc th: «Cs.':h : ]
N spindl. and w.tth it to tha -udor of tlu raneﬁ Eamumtc J
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1 | T " . 3 R _ lfJ»"»f"‘”‘..‘{?Tln She cnds o

j ' The avrias -et s ooutaota ¥ ang 2 became opohsa .nd the ctart

% I‘aie;nai is put cn ond in tho ‘3 pec. time, e T

", ' :l‘he range potantiomotar uudor moves froa the above to o
‘ -bolow (nocordingly to thc elmntnry diasrn = to tha A9 N

:'" platt)c LA o R

; R Artor 39 aeo.. thc -pring nt 3 oantmtu 1 aﬁd 2 aro

. olosed and 'iﬂ,th ’11'. tha voltage v27' nppurs on thn p1uz 'UE'

--’,-._.v__':piu 9 (1.0. the oomnwnd n 1). . S

: Aﬁer 198 nec, tho pp:’dng 6et 4 contaetl 1 ahd 2 aro

. clos nnd the voltage ¢27v appears on thl plug '1115" pin ‘IS

:  (otland ¥ 2 "und coxtng s1gnal)i- ST |

r:'Eﬂw (ther :rang’a potenume‘wr reaohu tha ond pouition {he.

. e latest turna of/ the potanticnbter),the cp:.,':.ng sot 5 oontpct

1 " "‘2 and 3 cloﬂed anq. ﬁth a.t u px'odncoc tho “bnd aignn’l

k#liv Bt&yﬂd. - ';J ' : ‘v ' ‘ -3-_, - '. " .' .

B (-o?’lv) which is led to’ b ﬂPIﬂBWG pin’ 15' m the mamo. tim.

tho sping ut 2 dontaots 1 o,nd 2 became openﬁd, the uprins

”".’“"’get 1. confao‘h 1 and 2 bmm dlosed and the tm notor 1p
: I N

_\, ‘.:,.. . ¢ . L. ,&l

Mk,
,xo rer&h tho tue motor ;l.n ;ha otartinz x.outicn. the volta-
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| Fig.34. The antenna K1-7M | 1
The enteana is a paraboloid 340mm in diameter, fed by a :
rear waveguide feod at its focus (F=132 mm). The head of the | -
feed (exiter) ig a forked and baok bended waveguides To | |
obtain the conically scan, the exiter head is displaced from ;
the reflector axis by weans of a waveguide énrying.
. The feed picks up an cleotromagnotic waves, focuced by tha .
reflector and exites the Hyy wave in the feeding waveguida, :
The rotating joint consists of the two wavequldes, one
normal to another, whioh are jointed by mdans of the coaxial
line. The ocoaxiasl is obupled with the stationary wavaguide
by means of the ball probe, and with the rotary waveguide,
* by the coupling 100ps o
1 i‘
!
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Y ]
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. ayﬁanrc:wu to the btun rotneing.

- The rotary va.vesuide aO’% node trensfdrmes m’ce the c,_.

Y.

line EH lodo agnmatrical wave, ' e
The ball probe installed in the stationary waveguide x::l‘ '
the H01 mode wave in it, ‘ ‘ ;

The rotery connection is made in the outer cemductor o2

coaxisl, To exlude the U H ¥, energe leakage, the ha&.. wa

RURSPRSS

"ghoke” is provided, i
: ’
The 2oy flexible corrugated brass made waveguids zz:Cv"

e

the ecorzy tramsition, nhen the unit K1«7H is au_ ‘.:'!.yr m*%

raw‘-

polatively to ﬂuh'am'ork L
- The unit K173 acm:m.ng device is provid.od ﬁa ot;*"”‘ t;‘:gﬂ
- ocaically sosznirz of the bean in a space [l § ta 9::.’ ‘:b '
‘the > sinuseidal 90° phaseshifted voltages (20 "*“a B
~ voltages), This voltages ere produced by the Nan. b
| generator, 'I'hc totatina 1s obtained by the nom wM" , '_ '

which has a centrifugsl governor in an axitias oi.tcui‘b
The unit K1-7M fastening device is an sluziniun ﬁ‘am. n.d.(_A
has three hinge bearings with bolts te fasten: tnc mu,t m
the comspondanoo threading holes of the mua "@" :

ot

Vhen is a voltege +27 v en the plug eomnection pma 1 a.i 2,
- the motor is fed,. :

The centritusﬂ governor of the motor mim a N@“&cn
npaed oonsta:aoy, when the power supply wmﬂ.e:s. - :
The notov spindle is geured with the exiter apn:;:ue v.,l s
reference generator rotor by mesns of the roduccr Wit 420
trmmiﬁion ratio 132, 56 tho reference senoratar o*:watea

<
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é | The two ainuloidal rexereuoe voltage-, 1éd to tho plug pins | .
; a NK 3o4¢5 ang’ 6. urb oquai gg 3otgv T R !
%, -,u'...,. * i) . f
. LA T Cetle L T, CEL <y i
'+ ~§7Zhe -mg q...w elamentm a;m'rcn o 1
The unit input cn-aut u tho coupl.‘lng with the m"le | ]
;“' "adode mixer by mQans of thq,induotanoe 11 and L2s Th ,
; 1nductancoa waZn - #ha oq)ecitor 072 and the strea ci::“it
~ and cables oapaoitnndaa romm the I.F. tunod roacnavua o
f‘ o oircuita. ?he capapitors cz,.cs, c4. the 1ud;3zp~z~a LB, nahfg
‘ (e R
|  and the reliltor RE forn the c:yatal ourront Iino fltor, | |
! . R I
i 1oy - The I.F. ﬁwc-amplifier 1a takea away Tron tha un&t o
m-au a!msazm and pla@ed d.nto tba unit K1-4B:J plato. Thin N
: ' spaoing 1nproves tho, noiao-fisura of tha reaoivar. IR
i ' . The.. I.F. pro-ampliﬂzcr conaiats of two ctc"s'oniﬂ‘ trzc« 3
% ‘ /
,'i ' conneotod.%ﬁa figwt ntaga 10 a gronnded caﬁhode oirc:it. ‘ 5
,% LS The seocond staga 18 Y gtoundod grid oixauit. To nratralizo g
i' '1the rirat tube srtd-plate oapacitanoe. thz 1nductnnea L5 1n,f¥
; hich boaidea ;hat, byraas thn -ooond -tnsa curront qc::caet
; . ) ) - J\' ::,\' J [ 9 . ) .
; . ‘omponent, 4 = a ’ Ce ;-‘« , »,
j ' T0 neutralize tha .ooqnd stasn oathodo-plato capaoitc“,~4, g
§ ! thexe i3 the indnctwoo L8, whieh w:lt.h tho a:mo ox:;)aoitr“qf
- form the I.F. reat:anou circuit. L , éﬁ
‘The A1 plate induotanco L with thn oixcuit 0&5:gidhzza f 'f=
and the tube mtamaz. depaoitnnop form ths L., euv* c“rc e
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I.F. mlmmthlwnmcrthaﬁmm...lﬁl
sablo, | . .

. Thesrtwo vircults with tis sapagitors 0‘15. ‘ :::1:._..} i
cable ospasitance urm the L., bauipess iltere "3 o
: Fummouoxmnbm,thecmmmmrBEIaj ;
usndmmpunmmsﬂlmdcﬂm. _ ’
1o provide the opereticnsl stubllity the dncoupu._g ""”;
4| £ilters ave (ihe plave Tilter 110, 03, c10, she filsmexd A
| £11vars 2, 012 22d 013), Benides thot, there is the .- 5
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*Am 1.F. signal pul
_  detector n8,.

When the Radar 1; operated im the :cc“l..::e "A", the

~ negative voltage -I4Tv goes frea tha -plrg.connootion L33 L

pin Il IS and from the divider R2§, R2T to. the sozeon grid
of the I.F. last atago; 80 the reoiver 18 cut of?.

Whm the regime "B” 1s switohed 0By the voltage «147v 10
taken cay from the,pl_l.uglus pin K. 15, sinse the unit E.I:E"‘J‘

_relay I'-I pperates,So the dividor R26, R27 nogative noltese . °
18 appliecd to the Q7 soreen grid,oni&. In tho'me:;ient.mu . e
"the unit XI-9M strobepulaes, hbﬂng acplitude COv - IS0V, |
‘8o to the socket $-22, the AT ao:oéx'i*voltago becsze -

. positive, 8o the recoiver opens.

“w %

When tuned and Adjuu nd, tho reoeiver zay bo opcn ty

|- applying a positiVe voltago (+130v) to the A7 sorecn grid
" by means of aw:l.tohina the toggle switoh in the posnion "o"

‘The AsGeCo negative biasing 1s appliod the to the cont.ren

‘ grida of the first 4 I.Fs 8tagos. throygh the filtors CIG,
B8, €23, RI2, c28, RI6, €33, R20. -

il
s

The ooila LI4, L16, LIS, 120, I.22 und tkc omaoitou

B 019. 024, €29, C34, €39 fora the ﬁla.aent ﬁltors K or tudbed. .
_To avoid the 4000 induotion to ‘the I.F. cizouits, ths

. f1lsaont wiringis corried out by & shicldod Gomduotorss |
"-The resistors R7, RIO, RIS, RI9, R23, zod tho‘euyusitorl o
V 017, co2, C2T, C32, C37 provide a toby 861} blcodcg.

The C21, €26, C3I, C36, C42 sre intor etaso c@“;lin, )

' 'oapaoitora. To provide an cpemt!.onnl stabuity. tho RE )
' riltert are in tho late networks of the I.F. crﬁ11fxor.l'

ses go frem ‘$he lost 1.7, ator*e to tho
-hj.oh is d:lodo oonncoted. Tae pln o =41 tho
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acreon gr:td are’ 3oi.nted and grounded through' the ru!.ator

- The network st.'c45 deternines a tnbe potential distrin ’
"bution and 1noroanon the detactor efficiency. !he plato of"

" Phe positive ouﬁput pulsou are taken from the detootor bOad :
"R30 and appliod to ‘the qontrol srid of the, %;st vidon-anplq-
;' fier through the capnoitor [Ty

" The two ntaso video-anplitier xne and ﬂ10)1a a resistor-
conpled vide-band amplifier with a ponttiva feedback

.hish. the 1npcdance af thn "gotwork R34, C49 decreases and_

B the oapucitor 049 compenoaten tha stecp slépe of a frequono* '

Hropa b _atamit Y e Ll -

. LY ; e " ” Lucror (0

R28, bridgins by tho oapnoitor 045. .

"

the detector 1- a tuho oonﬁrol grid. : . . . |
The- odyaoitor c46 and coil Lzs nre ‘an Jo.Fefilters

|
through ‘the coupling netwark R34, C49. T l
The negative feedbaok is’ Onrriod out thxoagh tho rosiutorl :
R32 gxd R36. Thia circuitins has no roquirement to big i
value e‘btho oathodo and asreen bridsins capao1toru. j
The panitivezreedbaok betwoen the 1~st and the 2-nd atage- E
1ncxoauas a 5a1n ang conpunsatos a zain decreasing 0coa=. :
sioned by the nosntivo tondbaok. When the frequonoy became :

vith it ths ponitivc feedback and the gain 1ncraaaaa. So

rospOnna curve. For tho puxpoao the compensating’ ooil 131
is placod in thn platc loaa of the video-anplifier locond .
' e v‘..\. :
r output positive yulses are fed to 1 ’
1f). The AecMe posi-

stage.
The 2-nd video~amp11rie
ihe ocathode rononr gﬂ.d (.rm risht ha
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tive video-puldes go from CeFs 10ad potentiometor (R=48)
, to'the unit output mooket i 24 by w Soaxial oable,

The. 'r“"‘“sﬂl)- amplitude may he addu.ltnd by the potcatio-
rater R-48,

. The .t ""”8 overall load (R39 and R4B) ocutput pulmes axe: hd

. hal?).through the coupling capaoitor C52 and to the 11
left haef grid through the capacitor C58.
The negative delay voltage is applied to the A
tor grid (M12) frow the divider Ré1, R42.
The mé Plate longi is shunted by capecitor 054.
The network R49, €57 45 a pl.eo filter. '

:G.O. detoo~

led into the A«G.Ce line, The voltage may be variated by
the "M.G.C." potentiometer R47 and monitored ‘at the Jack
“lanual G.C.*. : - -
‘!hen an 1nput pulse 18 largerthan t.ho delay voltage, thn )
& . tube A12 i cut 1n,

.'fhe ma plute output voltage is applied to the control
grids of the tubes /3,/4,/5 and A6. _
The f12 left half is a cathode follower and it sorvog for |
the A.GeCe. uwtoring.

The A.G.c. antput voltage may be monitored at the jack r-1
(AeGeCe) d\ the unit K184 front pano]..
Tho tube .ﬂﬂ left and tho tide M} right half aro two ltngea
. of the vzdao-anplirier,'!hich injeot’ the pn}aos to the

-

v %o the oontrol grid of the As0.C. plate deteotor (M2 right |

To vary tho delay voltagu. the div:ldor negative voltm is |
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-
1-9H unit, : .
!ha tubs 413 lert balf is a gathode follower; the .lozd
| _362 output pulsa £005-t0 the soocket KN 23, -
. Tae plate opapensating ooil 129 of the M3 z'ight half N \‘j
2 .uproven the pulse shapo. :
The control grid biasing of the cathode rollmwer ;nd of
the firat video-nnpliﬁar is obtained from the voltase -
| 'divider R66, R65, RG4.
” !.'he un!.t K1-8M d.c.power aupply is provided bx the rooti—
' r,t.or K1-104, which producea the followa.ng voltma: '
1) +130v regulated;
2) +300v unregulated; - ; |
3) -147v zegulateds

the special trana:‘omer "I'P-i" from the l15v 4000 80urca,

‘The all feeding voltages are led into tho un!.t n-eu by
~ the conneotion plugs W2 and W3, - -

{ § 8 Ihe unit K1-[* elemontary dingram R
= : PR
| 1. The seaching regime o .

, rang;e unit) atarts a Begrching over the range band,

T

P

The unit K1-84 filament power supply is ccrricd out by s

‘When the Radar is switched on, the autoselector (or § ‘

. The input pulses going into through the socket N 25 have ‘ ;

an amplitude within 35v ¢ 60v and a'pulse duration within
. 0e.To1.0pmecs o ‘ -
. : . ’
i
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The irput 8ynohro=pulug triggers - the muluvlbrator mo 4
thxoush the buffer (9 loft half), whioh is normllr 62‘ N
Off by means of a negative blas from tho dividor RT1, B'IB- z
' - . When the synshro-pulpe is injected the tube a9 lt!t mr'
out in and produoo the plate 1oad‘negat1vo pulao- ) iy 4
The miltivibrator (M.v.) legs half 1 norhalxy out in,tha
right half is nomauy out off Ay lmms o & voltg::a. whi@-n )
- the loft half ourrem; developa across the oodon oathodo

iiad R86, ' : : , b
‘ ::e-:?' ';~ 2% "_."'— )

'-" ) ) wut
M

. ’ 4 ‘3”“%} N ~.'\.'3‘_}.~““ -
R ) R R
IR | [‘r-,m I
- . ' L !

- b
L85
~

N

L R .

£ . 5
e Lo N
: Be 1_‘{ ,3
s Tt
! B "l i td - b4
- I U i
a0 | |esd | e i
(L4 N
- 2 | RS C A
3 [ 4 R 3
‘ ‘ A K
. . '.§,~ . . ’
- A B
-~ !
. . R 2]
" . Cf, N
N L. /
4 . : __‘?.4;‘ ‘d'i., .:- ]

-
— £ M rom o, v
L e

- F1g.3%. The multivibrator dias?aa ,V;«JQV-;,'3'~

‘ - - R Kt
f' 4 S N h
.v ] L o N
v L Coke M 1 1]
b . i <+ - oemian ot )
R - : 7, o i ! quﬂ’or "1‘"‘ Ty
PR e . e el min e e e e A - - ’-. . : 2
AR I R Tou A ke SR ppar e et ‘Jl“'l' m‘\b”’!" — oo m [ Lg}
- e ey - Laagn e adiid e
L“Y@;__‘_ L Hepwaay e Ta T s o ""'”’m'q ‘..‘;.....,..- LA ’f' ‘1
s i s ST e

|

Y S-E-C-R-E-T _
PR, _ S —— T €
. Approved For Release 2003/08/07 : CIA-RDP78-03066R000200160001%; :



S IA-ROPZE-I506E

’ ! . . - 1 ‘\‘
| - 98, : =98 N
‘. fumpmntems X N A i Pea —:‘-:'i;l-t-;gs‘ .'I‘ttl'(";fv.'é :
. : ) . v {
! Uinp .
i P

Yo

-~ Right - ‘ - - .
half of ( | \
% a1 | -

-——
T TN

i pem i o B i b o A

Lott. R S T
half of | I %

N Ll \ _ N B
B | R e B P B T

i : :“ Left . g o
; half of ., -
A10

soopraca

oy

S el

S
—
e

:«Y ' A { [N | -
{ ¢ 410 o tp}t of A1C |

Output of Al ou

left half right half

ke o i et e A

o | Fige N 36. Timo relationship of multivibrator. ;

- i 5

! i :

1 - 'i

i’ . ;

1 !

! . :
R 4,

! M
b ';mw. pawmaa Db o lortes N magxs | Vleavas ¥ 1ara L uts
R AL ! k -

i - - : ; 1 | P::.JQ-'"* LSS S v
E ‘ l —'-———*—-‘.—"“”"’t T "‘la" !,_..i..-———-"'-"'t" Tarac X ——-_—‘-‘- 1

INTLUMHESLEAN e TN
\\l Monsadm Taliarnd 1. 10 e e o A e o n LN

e ot e

s | | S-E-C-R-E-T
e~ ApprovelJFor Release 2003/08/07 : CIA-RDP78-03066R000200160001-1 |  25X1

<




R e
S E.CRBE.T PteeATTACINICIAY 2avra ae o

proved For Release 2003/08/07 : CIA-RDP78-03066R000200160001-1

H " e )

<)

-9 - V l P
JI«!JQ

l‘o [ Jwe ru_

T

A IR A T ST T
A 20 e BT T S

g v

- When the right holf 48 cut in, the ceyacitor €26 bScome to

'R91, The negutive resistor R91 drop voltage is applicd to

" @ vslue essentisl for turmover of the mli:ivibrator; The -
. higher voltsge is applied to the contrel grid of the N10

¥hen Bmmlse'u injooted, tha taffer plste norae
tive pulse, transitted through eapacitor €26 decraascs &
potential of the left grid snd, wila it, the current of
left half, 80, the cathods drop will be decreased acd &
ourrent appesrs through the right half, The }late Arop is
transitted ut the left half grid and the left half boeszo
to cutting of, The'ava.lahcho-typo process dc'velopl, s &
result of which, the left half become cut off and the richt
half become cut in, . ’ '

discherge aocross the notwork,couinins of the right half,
the rosistor 386, the yowor source snd the resistors RS7,

the left half grid and outs out the left half, Binoce, the

discharging current 18 exponentially docreasics the loft
half ¥ grid voltage become to increase, _ , ‘
The process lasts till the cepacitor voltage bocoma equal to

right half, the langer capacitor C26 recharge time is
needed, i.e, the longer jositive julses will be made
aoross the left ylate lead BSS, - : F
Singe the transitron sawtooth is applied to the M,V, right
grid, the pulse length will e variating accordingly with
the sqvtooth 10%e '
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f!ﬁ’:o mltivi‘hqum cadpat: pu.lsea go to the’ difforcnf;iati:s

n;v;,mlse;tmgii edge and the negative pilacs corresycsl 7
-to the u.?;“’pulna rear a;..s(ﬁ: The positive pilses aro

divider R92, R93 wt:l.vn bissing,
Tho pasitive yulses cut in the buffes end the poait:lvo ,

_ genorater);

s
lt"

oircu.it Rsz', €24, The differcitiated M.V, pulecs ere £o2 {.o
the ec=5zod crid of the emplifier (N9 right kalf), Aftc
the '_ditfarax_ztiatms the pesitlive pulses correspezd to oo

partislly mppatd’sod by means of ysoTo blasing of the azpli-
fier, end with it, a grid surrent, The poaltiv- pulocs oo
rospondod to the rear adge of the MV, pulses are soparatc?

at the plate load R81, and thal fed to the vuffer Im oc=tzoll

sridﬂ. . - . ‘ . F
The Buffer N1 (&ﬁ'lﬂ ) is namlly out off by meons of t...o

pulses apposr &t the plate load R‘;’/‘ +nd at vhe windings of”’
tha julse $ranatormerss the later trigsor the atrobe
blockirg-gonarator and the half-strobe blocking-gcaorotors
whe tubo 42 (GHIN ) left half is a half-strobe blocking-
. ghich output pulses go to the cathode=follower
N2 (right half). She loads of the cathode follower aro the
delay line fi3~1 end the resistor RYE, -
The cuthode follower ontjpnt "nondelayed” half-strobo is
xpplied to the pentede and soreen grids of the ;mt
coimoidenoe stage 44 (6X201),

The delay lime output "doh:rod half-strobe is .ppnaa to

the pentode and soreen grids: oz the second oomcidmo .
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: ;3 . stage 45 (6220), The time delay of the delayed: atiobe s
-1 . equal to 0.8 ¢ 1.0 pBea, : . ;.‘_“.
.. Ty
"+ The stxthe blooking-gensrator. a3 (6um) 1 triggarod by g
1 negative pulses from the J11 left hale. A "
,3’" The strobe duration is approximately 2 msec, d'han 'Ehe
3 -
E strobe is applied to the cathode Tollowsr A113 (left halr)
j ‘ grid, 'l'ha cathoda follower output pulses are fed to: the . |
-] ..’ ocommend R 2 coinoidence stage Jl14 ( lert half) and to the *f.
socket N 22, The resistor R103 strobs is led to the nom.- :
toring Jaokl2, S { i
In seaching regine the M,V. pulse lenght is periodicany ‘
variated from longer value to shorter value and it carry '
" out the varia.nco of & spacing betwoen the synchro-pnlao p,hd '
Y
the half-strobe (or etrobe). : o e ’
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. BPuce. and resistors R3 and R4, ;he 9y] diaclurging ourrcat

The M.V, pulse length variance 1s carried out by noam of

the contrelling cuscade A1 and {16 left halr:. The ontﬁcf.??
follower N6 (left half) with the oapssitor C3 are a ncza-
tive foed bock network, which comnects jhe plate apd the

grid of the tuve A1, )

In ;aezfchins regime the controlling casoado operates &8 a
transitren generator and produces the "sastooth”, which

18 fed to the grid of the cathode follower N2 (left ha:l.t).
Let uwa mino a trongitron oporation (see fig N 39). :

.Let us essume, the M 1 plate voltage is decressing end ﬁua

oontroll pm voltage is . inoreqsing (the fig.KN 399 spac.a
a=b).’ _ ; NS
When difrerenoo between plate voltace and cathod.o voltaso R
will be small, there will be redistribution of & tubs ' -
current between the plate and the screen grid sop that a
soreen ourrext beoame to increase and, with it, became to . .
increcse & voltsge drop a_cr?su the resistpr R‘l: The ¢upfe l

citor 0T beoame to dischurge th.roagh the screenecathode:

dwebops the negative voltage neress the recistor Ry
‘which is applied et the pentode grid end cut off the wbo
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A1 plete oment. It leadsto an increasing of ylate veltagoe

41

and com;rol grid voltage and, with it, to the screen i
i Uy ame the re I8}
ourrent increasing still more, Than became senorat;icn 1§
1y, (the £ig.N 39 point "p"), Tho cepacitor C3 become to 03“1‘53 i1
.;’ R { u' k
: o 1
4 by power WPU through the RS, the cuthodle tollowor L4
T J
3 ’ 3
! S - g
A5 12, g s " : =, - . Cpaagd, !__ e v
- i co ’ jare o - ! . .-‘ 4
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AF. uses the 19 grid ’
b
| m_l- 1 o mﬂ“ MV UISG
. - (110 loft half)
1 Difforent.‘latod
A A A A A  rulses
- | X < 4 4 Y mmpligier output
. . p er outpu
: w LV . kf A -y A Tt\ 4 pulses
:, . i Buffer plate :
V¥ 4 v v V vulses ]
: f|ameee - ;
r : ” " : " " Strobe
( .
/ A A A A A Hondelayed
half-gtrobe
I iy N N )
3 ‘ DQI ad
! iIalr-strobo
— |/ ' _ ‘
. A — wha oontronins -
cascade volthge
—— visen - T
A A A A A _Foho-pulses
' A A A A A Pulpes at the
ki pentode and soreen }
L - grids of g4 1
. g 1
- A A A A Pulses at the pentode :
. and screen gridc of | ;
i . 5 o
. 7”_ v v 7 v', at the f4 plate 5 ;
- ' ' ! b~ at the 45 pi ||
H J 4 plate
X V V | 4 4 Yy . B g
- |
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gr:ld-cathode space and the tube A1 grid-cathade space U7 ;
-ta"1.the plate voltage value. ‘ ';{735
The J11 plate voltags 13 inoreasing (relauvely the oatho&. A;
,voltage valun). The pentode grid nerative voltago 1g,r;,‘ i
decreasing with the capaaitor C1 discharging. When the - «
pentode grid ‘voltage became near to the cathode potene1,;, K
the plate ourreant appoérs (the £ig ¥ 39}boint “o") ‘and e
davepops the voltage drop &cross the resistor RS, whioh B
is applying to the control grid of f1. It leod to PS new e
rodiatribution ‘of the tube current, the plate oarrant‘ ‘ |

' g

sharply. 1norcaaea, thﬂ lcrdm grid curront aharply doorogmvg.‘:
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;»;;-;‘:_-/«; _éad with 4t, the Screem grid voltegs mcreuus, tho cajue

) eim I becune to charge again, and the pentode grid

_ volt:age becans yoaitiveu. As s result the plate current.

moreasos still more, '

" In tho poment of plete current Jump (roint 'f_o") thae
control grid voltage bacomes suddenly negetive wnd practi-
‘eally squsl to ﬁhe tube cub off value, 1.ce- the cppacitor C3
discharging netwo.x;k consiéta of the power scurce and re-
sigtors R56, R23, RZZ, R6 only., As the capacitor C3 is
diuchnrémm th.e control £ grid voltage is inereasing, the

plate oun'onb ie increasing aino, and the plate voltage ia
decreesing, If the negative feedback betwoen the plate and

_the tmbe I control ym 1111 be abesent, the precess will be
a kind of avalancho-mi incrense of the plato current till

tha ‘sareen current. drop- to zero snd the phto voltage

decreases mrmly. o ; “
| Owing %o the n}a&ns pezutive fecd baok, the . plate cur{m

i increase process £1cT8 BOTE slowly. The plate voltage ' —
-] 3

d Y. llov].y alm."mn the plate voltage is near %o
60X0
che cothode voltsge (£ig9 point "a") new redistribtutioa of
g C8
1wd WP‘““' The regeneration starts and the pro=-
© gurrant

will pepoats The gapacitor 03 eharging is carried cul
““qwtoﬂ;h bagls' sm!o ime (C3 charges till the NI p],g‘{';;
o vﬁll e mchod.). The back stroke time is deterained
voltage .

by the time constent X (R3+RA ).

determined by the time constunt
The forward 5br¢k9 time 18

Yo
of the network c3 (}!60356¢322+823

Wf; sartooth period 1s determined with
tron

blasing which is o

f
et e agmun = i < -
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- ourrent of the tube N6 (right halt), which has a common

. the capao.i.torﬁ CIX and CSO to the colncidence stag.e R ]
‘ (em1N lett half)a The gubs is normally out off by neans of
: # nogative bissing ﬁ'on the divider E107, R103, RIII end

.. zero plste Vv

. 1_‘!\1150 Rﬂpli

" tupe A15 end
" As a pegulb ©

meons of ths potentiometer 11 ("sea'ah speed"),

The tube Jla left holt ("see&;h atert vabe") serves for
tranPitting the control cascade output signal to the WUV,
control grid, In seerching regime,’the¢ cathode follower
outyut sastooth is clipred f:rc.m below by mesns of the grid

1load R14, ms. with the tube A2 left half, So the
ua%hms start point er the minisum searehimg limit may be
chenged by means of the potentiometer R53, Besides that the
maxim 1imit of searching may be changed by means of the
potentidmecer R12, which provides the biusing of the uv,
control grid und, with 1t the M,V, pulse longkh the o=
bentiometvers R12 ond R53 are pleced on the unit £ront '
punel with inscriptionss "search range” end "sesxch start”. !
¢ input echo-aigml goea through the socket § 23 cnd 1

oltago. When the echo=puise ia qpliod to tho

grid end the strobe-pulse 1s epplied to the plate, the
tubs 1s cut m.,. and with 1%, tho negative volinge i@ dav..u i

loy ad across the load R105, The later charges the eapaeitor

€51 ncgutively $hrough the resistor 2106, When the echo-

tuds Theccne enough, the voltege sut off the
with it, the 'wolay P-2 winding became ourrent1esc’

-

r 4 thnt. the contects T ud 2 became epan amd

the rcluys ¥I and P} beoame currentlesd, .

. . T g ol
. - b - .
B v o . \ . .
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~ Which ceuses the following switchings:
1) The relay PoI through the closod eomtacts 1 and 2
ZLoeds the comuand N 2 signal (427 v.) to the plug connection
- We, .
2) Since the relay Rmz contacts 6 and 7 ure open and the
contaots 4 and 5 ere olosed, the slider of the potentiomoton
R21 'nomh a,pcod" u d.ucomotod uth the “accumulator”
0mc1tot. vhea the J.u'gc cayacitance 053 is conuctod in
pmuel with the upacitor C6. '
' 3) The raleqr P4 through the closed contaota I end 2 cut'.
off the cathode follawer 16 (right half),
© The clipping dicde J114' (right half) linits the tube
S5 sr:ld nesativ; voltage to bmvido the relay F2 relfuss
b tima tndopendanca frou the echo-upulae amplitude, The clip=-
i ping is emioa mt b:y means of tho diode cutting in, when
- the nosnﬂvo voltago of the capacltor C51 (or at the tube
JMS eeid) decoms equal to definite value,
' The tine coumt ot capacif:or 051 ducharging thraugh
tho resistors 12105 snd R106 provides the tube JM5 cutting
oft dur:ms‘ 2.5 * 3.5 seo (Lha cnmmand X 2 cutting off delay
~ tixe) eftor throohb-uiaml diseppoaricg, As s mm result
the comna ¥2is :not outt off during 2.5 = 345 sso after
: thcoohmi@alwpﬁm- T
‘ v g i .
‘The m, “mmkiﬁg regime coanim in tho strode
deley time chgnging, depending on the ocho—aiml delay tice
relatively to the syncho-pulse, Ia tracking regime ‘the time
discrizinstor becomes to ops*ate and the mh-ouins cascade

e e+ e e < o

operates in the d.o. arplifise  pegima
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d -
The coin&idonce stages are ‘the type GWN tx‘.’ﬁah n4 an-' -

f15. Both of the stages are normally cnt off by ,\wshg tt::o ‘ 1
pegative biaeing of the pentode and oontrol gri.:& f;:: R“ _ ’ h
aivilers m‘z,'mh R36, R3T, R46, R4T. The diVﬂ Orh ' ;mal | it
positive voltage supplfes the sorcen gridps’ Yhe oc;; 8 : :;
is gpplied to the oontrol grids from. the aooht N 23 ““  ’
The positive half-utrolo pulses aro appuod “w thc pon |
b

e i:i:;{:e detector is a type 6 'z 3(1 déablo diodc‘ '
tube :: ittheor the diode aro normally M oft. Zhe Pigh y

1
¢ off by the plate voltase approxiﬂﬂteu’ omml )
is ou
o Ov; the left one = by the oathode voltaso ocpal.
to -50V;

épprdximately to +I00Ve

Let U3 eximine ‘two t4m0 Mwéutun

. -
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2 tube J14 output nogativo puloe will bo produced. The pulae
‘ anplituda depends on the overlapping area of the signal-

. gpathode followel A2 (right half) grid and ocathode potentials

' cuxrent 1ncroaains spesd; it carxyes out the tramsitron

sre dopendcd on thn M.V, gria voltage.

of the half-strobos relatively the echo-signal.
' 'The firot case is when the echo-pulse coinciies with the

. nondolaydi half-strobe and 1is not coincide with tho
delayod hal@-strobe. As a result of this dicposition, the

pnlsetnnd the half-strobe. The coinoidence pulse out "in
the deteotor right diode. As o result the "accumlator”

SR W .13;\

.'oepaoitpr C6 will be charging positively. The capacitor C6
voltage depends on the coinsidence pulse amplitude, The

pecame to in orcase. The increasing (18) transxtte& to the
controlling cascade nI input. The 17 plate currcnt
1hore§sing epaed paoame to ingrease end, with it, the
half-strobes became tO move more xapidelye L
"1f tho echo-pulse coincides with the delayecd half-
gtrobe, the left diode 4s out in and the capasitor C6 will
be o charging negntivelym The negative voltage, transitted
} o the oontrolling carcoade 1nput, decreses the fI plate - ‘_1

;enorntion gtopping. The oontrolling cascade became to
operate £n the 440 anplirior regime. . !
The *acousulator® voltage which is & result of the i
ooho-pnlae traoking dynamies, is amplified by the controlxznsl
capcade, gathode followed by the 2 left half and applied i
" vo the multivibrator 4I0 control grid.. o
The,ﬂ.v. pulae 1en5th and with 1%, the strobe delay time ,
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The echo-signal placed aproximately simmetrical roiativoly
the half-strobes and the agcumulator voltage 18 noar to i’

t 13 4] valuq. since the discharging ourrent is equal to the
charglng one, In the tracking regime the echo-signal delay
time 18 decreasing continuosly and the C6 voltngeyil
within 0.3-0.5v. ’

The "acoumulator® voltage adjusting is carried out by

the potentiometer R23, The potentiometer inatalled onm the
front panel and inscripted as “acoumulator voltage®.
When command N 2 is locked on , the capacitor C6 potential
should be set equal to zero to compensate the nonidentity 3
of tho tubes and the. oirouit clement of the time discrint-a
'nntor (tubss A3, 44 and i5). ot

Then
is ocut in, the relay P2 disconnscts the slider of the J.‘

the acho-aignal is lookedon and the oommand Na. i_?ﬁﬁ

scarch speed potantiomcta: P21 fzrom the oathodewtollpvgr '
A2 (right half) grid and connects in parallel with the |
capacitor C6 the large ogpaoitaﬁoe C53« A8 a result t;a"; o
'acdumulutor" time constant is 1Acrenaed greatly. Thanks S
to that , when the echo-pulse disappears, the cathode
irollower a2 gria potential tlow increasing is. provided .
(by means of the acounulator capacitor recharging) and |f‘
with 1%, the half-ntrobe moving is going on with the ac:o ;
apeed and to the same direoeion. A .

So the time constant 1ncrenains providos tho speed memory .
.or tho ocho-signal traoking.“ “‘ | ) - L -
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; | The \mit po\vel‘ supply 18 carried out by the voltagen , tl
e e ’s
S : =147 v regulated. _ g
: 1 The filomeny power supply is cu-ricd out by the ‘
g 180lsted filoment trafforser, placed 1m the uaty KLI3N, - .|
g The all voltages are led iate 1:.'3 thn unit thrwsh the ot T
1 plug oonnection W, T {
H WMW }
R I
: . The unit KI-10M cmtpnt voltagcs ares - "J'.'l“.‘.' : }
; I) +300 v. unregulated, loaded by 63 mas T |
2) +130 v, reguleted, loaded by 152 mas R b
\ ’ 3) 4300 v, regulated, loaded byf 92 wmy - : f
! : 4) ~300 v, regulated, lomdel dy 13 ma; | _-.' J ‘?
1 : 5) ~147 v. regulated, loaded by 26 ma, S ‘
; E The 115 v 400¢, primary fed the transformers ‘l‘p-I amx }‘n 'j'i.
: Ty-2. The first ome osrry out the high voltage to food the'|
gi plates of the kenotrnm and the Tegulator tubos. The plate | :ﬂl'
5 transformer has a primary 'Mins taps, which WMGB ﬁbe
1 i high yoltege va.riqnoo, won tho init is u;ugg.a,. S e
, E The trsmsformer Tp-X’ new::ﬂary toltaso goes to ﬁ. g
| | fouxr fullcuve mm 50.4& mzrim. ma mi’ ““'o- ,?“T f[
" :umnctnnco T Hype 2iltore & &t thQ outyum a‘.’ t.:“! sk ,: t‘ﬂ
: rectificss, The +300 v me:;ﬂnt@a vol.tage w taked £ ! “ ;
"'immodistely after the x;.lt:ma am 13 valvo m ba 03‘-2;‘5*3 ]
% Aby tho series ruistor EI. %a mist&r R2 m‘rw Ly
i T s e o | ¥ ] e Rt
[ : — S |
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.Slfet.r' sakc. sinoe it t;ske out a rosidv.ul chaz-ge n-m :.he S 3
! capacitors CI and C2 after the rectiﬁor avitchins otf, %
{ " The -I47v woltage is taken out from the stabilovolt 'i
i | crsa (a13), whioh 18 placed at. -the -300v rogulated reoty= |}
f & rier output. The -I#?v value is dcteminad by thc st.abnwolt ;{
- h cran (A13) Oharactquotio. The rugnlnt.:l.ns ci;rmta of tho ;w
, all rectifjers are. muuou. Its p{porauonal prinoﬂ.ple ‘ k3
% a consists in volta.swnbsorbing by - the qontrol},ing tubo. ' 'j
g 2 whioh is in sories with ‘tho load. . "‘4:,; L , o i
| The +300v gnd ~300v voltage regulator oironita oonq;atn ¢\
. ! ~ the type 6 HICitube /17 the type 6XIM . ‘tubes 48 end ;_l 1 |
1 and the €F3N stabilovolts 9 god .nxz. The. tube A7 an. :
’ ’ absorbing tube, the tubes e and nII n’e d.o, amplifiers, 4
i and the cran type 119 and 112 arﬁ 8 retorenoo voltego " ,r;
;fi souroe. The +I}Ovz rognlator tub«a jM (6 KIBC type) ax;% 1
| : CAS (6N type) cnrry out the seme mnotiona as they u&v }
"4n the previous: reotzﬁors. The tibe Ga;;c both tuodu m '
: onnootca in paruuol to prmde a 1ar¢q load curront " ‘ '3
m -tabuovon -;9- vo:mge uvmea by nss and 836. u ny
m as a roreronoe vol.tago aouroc of t.hat rootiﬁ.er. - : :
i / 5,)' whon th. uutput rnouﬁcd voltnse va.'ry, the d.o. - " ' 1"*. ‘ *g
ff ' ‘-puner griﬁ voltags alao Vary, Mnoc 11: u a difrare:‘ae : :
- betw‘eh the part of t.ho outpu; voltasa nnq, tho constant i
zeforenoo vqltaso of’ }m stabilovolt €r3f. .+ This diffoxenoo"f{%

" yoltage is upliﬁ.bd hr the ‘tube eul.w«m,d mliod lto the f |
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" oontrolling tube 6E130 grid to change ¢ its voltaso"
drop. Let us exdmine the cuse, wiun the 115 v primery

" voltege increagiey bozesn the mguhm. f.e, the later
will be conpanaated. = 3

’bmins end with 1t, the internal rcsutanco of the
. contrelling tu‘bc will be 1noroased.. The controlling tube. -

OOntrollms tubo 611130 p-id negative biasins dacreasea.

‘tmtb'

voltege is increased, It causestie rectified volts e
incressing end with it en amplifier rid negative biss
decreasing and the emplifier plute current snd the plate o
drop voltago i.ncroaﬂlng. 48 s result of thot the negative

internal voltage &rop mcroues Yy tho value equal to tho '

¥hen the primryvolta@o docreasea, the reotiﬁod
wlmO docreasea tha d.o. amliﬁer grid nogative biasn:\,
increases, tha n:latea current and drop decrosse ar.d ths

AB a moult ot “ thm internal resiastance ann the volt::;:a
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‘abgorbing #2 the tubo 6H13C will be decroased by the vaxba,

egual to the rooti.f.wd va].taso docmaﬂms. s RV

; When tlu load cment decresses or anro..sea. the

-rrocwied voltasc alsd mcreasoa ou' deoreases o aaw—w:; 3

| and tho regulntor qimit ‘operatos mt a3 it t;":.‘.) descmits

abovu ,-The voltege ratod values +3oo v ~300 v, ¢130 v c=3.

..c w mm ot &R wnﬁer mbc sr:.d biuuz::; voolenoog

hd out Ty, bho varinmo rIoistols B13, :,“,
To ’-‘P"" t?.:e rmatiﬁcd voltaso stobillty ea warcsalated :
voltage porsa evo apMed alce to ‘the Ceo. 'CC aMQIES Grids
voltaaﬂ e.ivic;‘im By ms, B25, Bo t:ze i:_?.:’;t v,,lt:m
mnnenc@- wxa the A0’ amplifior (7id, S0

r
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at the output,

‘KT, RIT, R26 are placed in the grid networks of the
controlling tubes and the capacitors CIO, CI5, CI8

| rosistance of the stabilovolts and provide the noxmal

'~ switoching on {nterelectrode preakdown the controlling

chapter VIe

e WWWUGGROQW

- 114 - , ' -114

t

]

. C e 1
v — e e = 2 - T lvl 'wt '.‘w udsi
‘ !

!

To decrease the output voltage pulsation the capacitors
€6, CII, CI6 connect tho positive terminals and the d.c.
amplifier grids. To avoid a aelf—oaénlation.ot the d4.0. i
amplifiers the large capacitance C7,CI2 and CIT are placcd

To obtain an operational stability the resistors R9.

shunt the stabilovolts.

The resistors RI9, R28, R20, R29 serve as & ballast
current of the stabilovolts /112 and 19 To avold the.

tubes are shunted by the resistoro R5 and R34, The oapa-
citors CI9 and ‘020 are provided to deoreass the output

?

R

pulsation.

§ 40, The unit KI-1IM desoription

rhe antenna KI-IT¥ desoription is given in the

$4i. The unit KI-I2M: olemontary d!!!ﬂ.'
__#—“-

. 1. The W"‘ amplifier.
The positive trigrering pulses, which have an anplitude

than Ov.ond pulse duration 0,6-I1.04°860, B0 0 the
11fier A2 {left half) grid. The negative amplifier
aml
tout pulocs o to the mltivibrator A1 left plats.
outpu

1ato recelive their operation voltege through the .
The P ‘ . -

gs1ter REs Che o ,

- . —
4
.
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"'._‘,. 2 " 24 The doley mitivibrator |
' " The 40“519 triods AI is & single Btroke multivibrator,
which is triggered hy the pulses, applied to the plate.
mu M.V. makes’ tho poa&tiw pulsas with length equal to
I70 ,l aoc. ‘The MV. pulao longth nay be variated by the
goustor RI4. plaqed 1n grid network. Yhen the frequanoy gfv
,‘vo].tage is applicd to the: M.V, gria, tho operation rogino )
1 ohangea 8o that pulpo Ienath is varlated within 220 sec
é rolativoly the ;niuoal delay ‘timee ‘

4 In "B® rogﬂ{o thp uuamnd N 2 (+2’lv) 1- appned at thc
E’ﬁ u"f H.V. oathorle By the rolay 824 This voltase cut off the fi I

x \y

il J‘ hﬁ hslt, u!;&n ths righ half becamé to operate as an

.-ﬂ’

amplirier. Tha outpnj pulso length ‘became “equal approxj..
mtoly b 4 » uo. - ‘ '

. 3¢ Thy &iffcronjgtod pulse amgnﬁie; '

< The g.v. ontput pulse is diffentiated by the network

07. RI2. Aftor diffo:runtiating the positive pulsea are .

clippod ont by a grid ourrent of the amplifier, since th.'
biads.ng u equal 50 soro. The negative pulses aro anplie |
o, fied’ and ted t9 ‘he norunv out off blwnns-c?nqrator 13

: s .
grid. '.» y ( o

4. The_

. The '‘tube g; .left wt
lat rocuvo n- cpersﬁn& voltage through the filter
p ate

l'bﬁ m. m u out off by positive voltage
- CI‘. th c;mdo grom the divider R2, ‘HI. The positive
‘¢he

Zonerator.

ig a blooking-gencrator. The

appned to
amplitier’ outpu‘ pud

grid out n the tube

ges ‘pqud to the bloocking-gonorator

nd trigger an oaoinuuon.

[l
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+ Thé blocking-generutor out;put sulses are delzyed by
pulse longth, The tube

the ¥.Ve

A3 right trioda is a aiode olipping

the negative pulscs, The diode 15 boadeq by tho gathode

.yesistor R26. This oircuiting improves t
output pulse shape and 13 a deooupling between the proe-

S+ The hlockim-oacillator[modulator/

Thr power blocking-generstor 14 ( FU-3C) carry., out the

"18 normally out of? by moans of large negative biasing
(across the resistor R23). Vhen applied positive amplitudo
I20v - I50v pulses at the grid, the blooking-osonlator 1s
out in, *

the tube M-BO, the pulse transformer and other oirouit

~which is made as a Laturn ci:rcuit:lng with the tubes 21&&0
. The plate voltage 1s approximately wqual te 2500v , the

are obtained from the voltago—dividef nqt\yor_k' formed by

| R30, R3I and RIT.

6¢ The U, Ho?o oaoillator v

The oseillator tudbe f]9 is the metal-~ceramic type pp,g.xg(;

tube groundod grid circuited. The oscillator plate eircuit

H 15 a cavity "“mw,. Tho grid ozrouit is a ahort-circuitei.

sootion of & conxisl 1
. providad "frequoncy and conpliﬂs tuning. The frequanoy tunir*
is ourrigd but by means of the rod with the diﬁk-ohapoa ond

5
L_

LEd

ine. The cwny oirouie has two tunc:ra

T Approvk lease 2003/08/07 : CIA-RDP78-03066R000200160001

po——— T

e blocking-generator

blooking-generator and the powor bl ookin{,-osoillator modulatér.

modulation of the U.H.F. generator, Tho blockingrgenerator =

‘The outpu.c pulk_ea ampl.itu'de and length are datormih&i by -
i

S
.

. elements. The tube 1a euppliad by the high voltngo reotiﬂor

scroen grid voltage 1a within 800v - 850v ; both the voltazo:

!,
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- theoaoillntor frequency tuning.

7 g41ter €21, R27s.
- gupplied by .

= w:reod.v

—

-7 - C | e

. . ‘ ;1
— : i . !P“J Jlirey /m 'luc' D

wA 'which 13 led into the oavity. The disk poaitzon Varianoe :

provides the plate oironit aapacitanaa variance and, with it,

:

" The antenna ooupler is also a xod type. The rod is baaidaau

;hat an inner conduotor of the output coaxial live with: the

: short-circuited stub. The oontrolling of the antenna ooupling -

nay be ocarried' out by leading in of the rod and also by

changing the short-circuited stub longth. ‘The oscillator . . -

tube is plate modulateds. When the modulating pulsos are

o abaent tbe plate voltage is equal to sexo. bo,an osoillatica
‘ is only when tho modulating pulses are npplied to the tub~

plate. The U.H.F. pulse length is determinad by the mo l ni
pulae lebgth ‘on the whole.-The‘modulating pulae anplitLuo

'; provided an intensive oscillation mist be eqnal to IGCu.R

g appxoximately.,_ : - _,,'

Tho antoenna KI-JIM loads the osoillator and 19 oo

K with it by type PK-4T UsH.F. cable, which length 13 E
- The unit KI-I2P is suppliad by the A.C. 1Xv 400 0,

The voltage t«od tha primary winding of the trb eh
whioh i placed in the gnit.\Aa it was menshio

h.v. rectifier in .3 xind of Lature oirouitlng. .

supply of the.other tubes - (exoopt the diogq lqn
ReFs ocbillator ) e cnrrird out by the ord1r~M

reotif

ier 6USC, To deofoaso thq pulaation. grqh an
0220 The “QV. Gnd Mpliﬁer L
tho 250v 280v voltase. The Prﬂublrw'

os its 350 = 38OV volta6° ¢?°° the sce soet?

bafore the filtor. ;

1:;' F:ur
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...," HL___,.,,.-—«-""
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{ oucﬂ.lator tube shond he

e e e

‘l'o obtain the nomingl value of the oarri#‘r frequency, th~|

i

heated preluminary. So bororo tho
' unit uitching on the heating voltage is applied. to the tubo o

rgg.tjs ﬁlament. .The +27v. 48 given to P-I' through tho

plug m-IS pin 12, The rolw P-I commutntes the rumant

+ supply from the tranarormer filament .winding to the plug m.xl’jJ

pm IT and 5round. The heating voltage (Il - II.S v) 1! at =

‘the pin II. After the 15-minute heating the +2Tv ia takcn i

away, the relay reloasen and commutes the tube ﬂI-I}S ‘ ‘

filament to the transformer again. After that the unit :I.l L
- ready fory oporating.

il
§ {2 .The unit KI-IBM clementary diagram . K

The main part of the unit KI-I3N diagram consists of

the junction oables and the seventoen plug conneouon. 1 o

Tho nine plug conndotion are provided for bonding with. the ool
Radar unﬂ.s (w1 2 e, 1I5). The motor-alternators uA-zsou

© and MA-500i making the As.C. TISv 400C voltage are’ jointed '

with the plugs w-x'r and W-I8, The Radar io power luppuaa l

.‘,l

: by the missile~born 27v source through the plug U-I4 r.nd 37 ~

the unit KI-ICM five rectiﬁod voltages through tz-.a p:,u;; {j-g.

'I'ho Radar may bC
bogrd DK-ITH and with the bench board K-IOQ by mcm Of thﬂ

W-Il and lli-I13 accordingly. 'The plug oonnootlun Q12

plugs .
a.e‘rves for conpling ANK-SBK. There is two type 8 4500.002
elays in tho unit. The relay P-I disconnects the -I4?V 4
r

ommand N 2 lock on or there is a aathtr-
“network, when the © o
onitoring with the command I 2 imitation by ggm of
ship m | | ,.

 the board px-I'm-

: :ltm f'
. lg LS

© flamern

' .
BEUIET L]
RATLLIN

i
""'?"if']r lurraem g
{

e 5y Tl =2 on

Tt &y e

connooted with the mother-d?m.n, non;.toa-mq ,;;‘_

\ I I G O
7 ' 5._::n,3_;_)_(n11 » ___‘_A Ty ¥ »1;5_ r,[_-,ni i

H “4}-‘" o Bhdabete i+ B e Rt
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' The relay Pz providoa
-|.  tors nA-ZSOH and HA-5oou,

?-,; with the relay r2 winding

. ﬂ'notor-alternatore will be’

switohed on by means . the board K-I09 switoh it ig nooes;ary
.go et the tosslo-awitnh "BI" ‘in the position "On", So the

switohing of tho motor-altermn~
The 8witch $BI" is conneoted
. thn the Radax should ba

switohed on by giving the +27v

PR -

b"

S5 The switoh "B}',Providga-the unit KI-I2MP switohing on, | ;

oy B

| .frou the boaxd K-IO9 to tho xolay winding.,
‘v It the board K-109 1a not using, the switching of the
ix*notor~alteruators 1t carriod out by usins the toggle-

~switeh "Be only.._,;gf,; ' ;
Tbe auitoh '82" p:ovides the unit KI~7M awitching on,

. 4rho variable resiator Pi oa:ry aut the precise setting of t
_ thn unpsoou output. voltaze. Since RI 185 in the cxitntion ’ ’
"- winding net wozk, its value varianoe governs tho M A-SOOH f
output voltage. . . _
.: The.variable,rusiétor B2 oarry out an analogical
‘-tunctioﬂ wity.g relation to éhe motor-alternator EA=2501,
The craguroruer .1 provides the unit KI-9K tube filamont i

supply. . ' 1
The unit proservation from on scoidental failture and | °
i

".hortins of the sonductors is oarried oud by the safoty

7

:Tf_f“BGS 1n the +27v and IISV networka.

e it
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CHA'TER VI .

STRUCTURE OF THE UNITS

1., Unit_K1-0

The unit K1-0 (shock»abaorhing trahowork) is .a
rectangular cast-in frawme, having pockets for installa-

g g T Lime e

. e

tion of tho units K1-5MP, K1-6M, K1-6M, K1-9M and |
K1-10M. An asluminium bottom sheet is faatenod to the '
framework by meang of 14 aorewa. To fix the units in the
framework, washers are raataned on the framework bottom;
gtuds of the units ore introduced into the washer sockets .
To fasten each unit, bushings with the thread ¥4 are
provided at the framework top part. The front and reax .
gides of the framework are covered with dural holod

"ghield.
on the right side of-the framowork thore is a boss

with four fixing bushes to install the units Ki-4aM and

‘. g1-4H, On the pame bose two brackets are fastened to

prevcnt the units Ki-4aM and K1-46M trom mochanical

48 four floating bushings with thrend %6,
ten the units Ki-4ad K1-463 in the

damages THOTC

destinud to fas
no framoworke

right ﬂ.lll of ¢

J X ez e ~
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are to
be mountegq on the shockabaorbers AD-8; Fastening 1

The R
adar grounding orcsnpiaoo thimblos are to bc' lac d
under the bolt headp, o

" On th ' N
e right vu%i of the rramework the Rnd.r dosiana-”.'

tion is fastened - with two ascrews,

In 1nstalling tho framework in an objoot 'KC'.'huigy;i‘

~ layer foamed ¥ubber dampers are to be dnstalled on‘tboﬁ o
- upper framework oorners to prevent diaplaoanent of 1t |
glong the axes "X and "Y' : - -

The diélootrlc rod. the wavegulde a“:ptex and the wa;e ’
guide are fantomed on a special bracket. The bracket is |

cast integra) with the bdanse, The base has four hdlol hy '
means of which the unit is fastemed to the -xc". A um
cap prevonts the dieleotric rod from damage.

-".he,c_ez’._ww when the unit XI-IM is to

The -avesuidc odds with ronnd rlange, having thrcaé.

"hcre are locking screws on its ferrule tO*raston rigidly

o

brack )
the antenna to the brackot. . e
ey s . 'A

“\ et . i
\ 4

e T U

ry

e,
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3¢ Unit K13 i

The unit consists of copper weldless Pipes (24 mes x 1024
cross-section),

All the seotions are 1nteroonneotod by .
weans of flanges, rastened with four sorews. On one sife -
of each connection an ordinary flange is provided, on

other side, a choke~-flangs 1is provided. The oconnection or'

this type staves 0ff Udli.Fe energy loss in the joint. Iop

part of the waveguides is painted to prevent from moiatnxo 1

effeot. A otroular _rubber gasket is placed in tho ohoke-
flange socket for the aame purpose., There are some - {
unpainted bclts on the wavoguides. The bdelts are deatinod :
for the furrels, fastening the waveguide to the 'xc' ody.
One section of the unit 1s made in a pleated form to 4
prevent the units Kl-4aM and KI-3M from damage, -hen tha

Fadar K-IM, inotalled on shockabsorhers, io aubdooged to
N T

4 Unit KI-d4aM

. ) |
The unit 18 sade from waveguide pieces having. u;. sezo -

oross-scotion. The mixer section input and output us uoll f
as lateral arms of tho doble triplet end with flaq,el. e |
The mixer section output ends with choke-flange. and.tho .

styon sqotion output ¢nds with plane flange, '
kaw;*stron noldor is 1natallod in arm 3 of the dobll triplotc
kly

tron holder is mamfactured in form of. cast gyltndor
klyn r

with g Cape

=
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' t?~' The mixer ngtioh has a special pocket to inatall tin

| S orystal. The signal drainage is carried out by moars of

‘ f%pg a U.H.¥, cable, which enda with an angular rlug. The mixer

i : “v."‘h ,

| | ;. i», chambor and the k}yatron seotion are fastened to . common
" metal plate on bracketa. A T -~ghaped bracket 4s placed on

m;ﬁxﬁA ,the Same plato. The brnoket sorves for plug-conneator

; : -iw. B astaning The plus«oonnector is used to fesd filament
| Jf{ vl ‘and’ plate voltagoa %0 the klyatr.n K-38. The plate is
; L5k IS N

fastened to the rranawork by means of studs and screws,

1 - 5, gnu KT-4bM

‘Thé'unit is nad;g:rdm'two,waveguide pzeer, having thé
Sane croaa-sactioh and oconneated co that tha wide end of ‘
ope ploce 1s matched wtth the narrow end of othnr piuoe.
The. pioces are oonnaotod elcotrically hy moans of two
slots of the antiphase soupler, ‘

N The c;ystll holdex oonaints of an bindins nanembly. I ‘
-1 .I onnooted direotly to the mixer housing, and oontaoting N
P ; !- o sembly. 1npulated from the housing (d.0e.impliad)e

" The ©

nsed
,§p11ricr. The input and output of the nixer seetion

,y.gal holder ends with an asgular contact. which is
for connedtion of tho orystal mixer to the I.P.

pre . o
‘end wtth lavesuido flanges.‘ , ‘ ‘M
. ’h’ mixe¥ seetion 18’ t°5t°n°d to a metsl plate on

P

brqoiO"' The plate i3 fastensd to the. frauawort by mogns of |

studl ond Borewse ’ ) .‘ L ) '

‘ . tL - ] N ' . Co .
P 3 IR R o o :

. ' “Paasy ,”
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6. Unit K1=5KP

The unit K1-54P 18 a brass chassis, on which are lcca-
ted all the cirouit components. On onc side of the chasais
the unit tubes are fastenmed, on other one the nounting |
elemcats are fixed., The unit tubes are proteoted with
shicld-holders and are lccated in four rows in acoordance
with the unit channels. There are tﬁning plungers on the

tube side; the plungers are used to tune IFA circuits.

- Bepides,. filament transformer with its filters is fastenud

on the tube side. The trasformer 1s covered with a shield,

Hohitorins_:aoks. located on the chassis, are used in tuhimg

the unit. All the unit cowponents, fastened on the tube
side of the ohasais or on tho unit fgont panel, have
appropriate engraved inscriptions.

The plug cknnector B7 is located on the unit front
panel. The oonneotor fi7 serves for voltge a-uppl.y to t’he '
unit snd for connection of the unit K1-54P to other units,
On tﬁn unit.front panel the oable 930 plug input jack, tho
plug output jacks of the 3ynohron1:at10n channel‘?26,
channel ES 427 and channel A.F.G. ©29 are located too.

t front panel ths anitch B-~1 and axees of the
On the uni evele ?". blocing & -marmal

potentiometers "nepuox LaTeOKHXP."y"Pyill e =, o oy 88

,}\‘Gg. are countede The potentiometers *PYWHe * and "AUK®
to tune tho unit simultansously with the unit

are used

Ki=dalle

5-E-C -R-E-T
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To facilitate the unit output voltage monitorins, e

monitorirg Jacks are mounted in parallel with the UHFY ‘T E

output Jaoks.,

Thg unit has two shzelda to avoid stray oouplingl
betwoen the channels, The shields divide the unit 1n 3

_ compartments,. Yach compartment serves for one channel

mounting. The unit Qover .is fastoned with sorewa. which
snsure roliablo oontaot botween the chnasia and the covvr.
The unit is fastenad in the frame by means of specinl

scyews and ltuds. e

To Unit K1-64 o

The unit chassis 1s'nude from dural and has the folloe -

‘wing dimensionees 250:295:120. On the top side of the
". ohassis tubes, oapacitors (MSIT type), potentiometers
'R170, R147, rolay P3, pulse transformer Bli~4-720-001,

‘filaemont transformer and other componsnts are mounted,-

Phe time-motor is fastened on tho chassis from above, .
On the front panel the following rotentiometcrs are ;

mouted: T

2.%bazmane " " - Balance "2%
3."ANNK,ONOPHNX BARDAXSAHR "
amplitude”.

- "Reforemce voltage
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4"fa38 OHOPHUX HANpaxemdl " - "Reforencs voltage phase® |
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g , The knobs of the potentiometers "Amplificatian "D and

| | "Amplification *§" have limbs with divisionoa.

j “ On the front banel of the unit the plug chunootors

| | -5 and j-6, UHF rlugs 024, 425, $26, 927 and ; D28 u

- | . well 88 the mopitoring jack *kII CERXD,* 'cr'sy;ohr: are
mounted. ) o

A i ot mipmni

. The unit mounting side is proteclédfuigh a cover, f,

» , whioh is fastoned by menns -of screws on each bide and by
uaing special sorews from below,

8s Unit K1<7M

N ‘ The unit Ki1=-7U structura ie described in tho elementag;
diasram description. .

9. Unit K1-8X4

) The unit 1s mounted as an assqmbly. oonctotins or t;e '
~| . subunits: K1-8aM and K1-80K. h
: The unit Ki-8aM is loeated diroctly on tho unit K1-f"
i o plate. The unit is'a completely shielded box.
' The input circuit is mounted directly at the o:yoeal '
g A and 1- oonnzcted to the latter by means or a UUF pluz, :
P _ The output cable 1s built-in in the chassis, othor cus
' of the cadble has a plug to de conreted to the unit k1;sfﬁ.
; - The unit K1-80% 18 a brass ohaaais, on which gll t‘“
2 : t oitouit conpomonta are mounted. On one side of the oh‘ghéw
the unit tubes are fastened, on other one. the mounting

AN

j

;'olemantl are fixed.
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The unit tudes gre protected with shields. Gn the tube
pide thoro are plungors 0of the IFA oirouita and the fila- R
. went transformer is mounted, The monitoring jnck 'S, 1
- : to be used to tune the unit only, 1 - M
-~ A1}l the unit oonpononta, wounted on tho.tubo’ udB of tm
chaseis or on the unit front panel havw approprtntc ens?a-
| , . ved inscriptions. » N R '
g N | On the front panel of the unit K1-84 the plgs connooter
? ' Ww-z, control Ppotentiometer MVC, uonitoring Jacks ES, 4GC, -
| | o MVC and swithe-B9 ‘are mounted, Tharo are the tollowins -
| . . plygs too: ¢
' | 1. Output to the unit K1-68 24 ’ :
2. Output to the unit K1-9Mdp2s RS
: © 3. InputcP20 . S ‘ 5
.' . 4. Utrobe input from the unit K1-9M P22,

b

The unit chassis is divided with a 6roaspioceuhloln,so.
parating mounting side. o
: On one side of the éhaaais IFA stnses‘ﬁhd the leoond-
’ . B . deteotor and video-amplifier stages (to the unit K1-6M),
which are aaparatedrtith a shield are pleced in line, '
On othor side of the chassis AGC stages, video-cxplifier
‘Btages (to the unit x1-9u). filement ‘transforser and a ‘ i
. shidded coup.rtnout of the fceding filteru are pleced,
~ : ’ The mcunting elcnants are proteotod '1th a oovcr, rascav

N pod with BerewSe A gaide stud, £ixing the unit in the fra-
is located oa the rear side of the uatt

mework compartment,

-
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mounted from above, ‘ ‘ L

the: front panels _ ’ o,

3o Control 'xanpaxemte uazomueu" R23 - qocmmlator
voltagn‘ R23. St

Tho plug connectorW4, UHF plugs §22, $23, 325 and

«

mountcd on the front panel,

whioch is screwed to the side walls of the chassis,

11, Unit K1-10%

aontrol potentiomcters .
11 potentiocuecters have engraved 1nocr1ptions.

Jucea by the unit. Tha a8
400, from the moiox-nltornator UA-

. 30T

{
" N .
[f’c:.. Y A !

Unit chassis dimensiones aré 285x135x49, *Tubes, capa-'
"oitors (type u600 ead Kﬁ(‘-nm), relays pc-‘l} md PC»—%] 1
delay 1l4no, type BNi~4 =720~001 pulae tranarormers oto. aro g

The main mounting elements are loonted on the chassis

Tfrom below. The following potentiunoters are rastened on.

. 1e Control "[NANA30H HONCXA R12 - "search range® R12..
2. Cintrol "CEOPOOTH JONCKA® R21 - “search speed® R21.

4. Control “HAVAMO NOUCKA = * R53 - “search starting® RS3,

monitoring Jacks "strobea” and "aocumnlator voltago' &5

The mounting side of the unit is protected with & ecvar

Two plug connectors B9 and 35 und the output weltese
are locatcd on the unit froat pancle

The plug connceter k-9 receives all the voltagrs, pro=
ame cable feeds the voltage ~'115v, j

500 to the plyg conncc-
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panel, All the unit components; tuhos, oaspacitors, romauuoa,:

. tened by means of speoial tube-holders, , .5

" ends with tho exciter and other one ends with a standerd

| The plug connector W =35 18 to be used only for sonito- %7 »
ring of ‘the reotified. vpliages, : IR

A chaasie is fastened berpendicularly to the unit t:qnt

and ohokes are located on this chassis. The tubes aro: Pese

The unit frame bis N -shape rids, which onauro‘lpprcyfaa”'
te regldity. S

12. Unit K1-11

The antenna is an open ond of the waveguide. (72x34 [ ié,
cross-gection), corness of which are cut off sinmetrina’;y. E
A metal rod (4 5am) is located in tho outlet hole of tha
wnvesuido perpindicularly to its wide walls, ﬂip betwaen thog1

;

edge. and the rod axia is 1045 mms The antonna feeding is }
carriod out by means of a coaxial lead, one end of which‘

80 ohon UHF plug for the cable PK-47,
There is a hole in the wide wall of the waveguide. The

B TR WL -

ﬁole ensures access to the exciter,

.
AT st

13, Ynit K1-12MP

The unit X1-12MP is a hermetically sealed instrument,
The‘aoaliﬁs is neééasary to ensure normal pressure within

the unit, when it is elevated at an altitude, %hen the proge

aure drops, & breakage i possible: the unit max.voltage 1s

2600v.
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¥ithin the ungy housing the
Tasteneds

N g

UHP
gonerator chamber, two UHF plugs, sealed plwg €200 !
tor. The UAF Plug 928 serves for the I
xi
ngy othor plug @31 sexves for Uny cadle oons.euea (Q"a
oable is goaneoted to the K1-11 radiating antzm) i’**a
L ] P
Plug conncctor We15 feods voltages, necessary for tho I-‘m..% '1
iq’

i

The oapacitors, pulse transformers, rowoy tmmfor-'mr

o )

relays T'C-13 and P3C-6 and tube sockets' are fastened on
the ohassis., A
The unit cover is fastened with 6 screws, whioh axe ; ;
screwed in the unit honsing, To ensure lcaluq 2 mblor X

; rings are glued im the unit hming. ~leather wkotl nnd '
. rubber gaskotn Bi~15 are put on the plugs, ’

undt xt.ia:n» mm,- b

4
The unit 4s a flat, reotanguiar box hﬂ'iﬂ& g‘mwg«k )
top cover. All mounting elomeats are placed uﬁde.tkz
unit. Plug conneotors, variable resistors and meo/:wa '
are placed on the latersl walls, -
Come plug conneotors are masufaotures as a cablo lcedg :,"J'
thoy are fastenod at the ends of short oablcs.t;hic& co

13. Untt K1-13Y | B
S

out of the box through bushings. Variable resistcy axes ,

are mounted on the top wall and have sorew-driver slcis, | !
Each resistor has engraved insoription, which indigates
k.

motor-alternutors and voltage to be controlled, - :

] e

R +

R e e Rt
BITe

Torg wiw feer W
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Yo The switches BI,B2 and B3 are mounted on the bottom 1~
'wall and have marks, oorresponding to aw}tching on or
_ pwitching off of the motor-alternators or units,
A, All the bunchod connecting wires, relays and filament
3 trwnroriers are looated on the box bottom.
SiE The fuse plate 18 placed in the upper part of the box;
two momnting panols sre Located below. The box is proteoted L
b from above with a top oovor. havuq; a nttlo hateh against ’
i the fuse platoo v
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